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H IxoAn MoOAITIKV Mnxavikev Trapapuevel kal 1o 2014 oe e€¢-
Xouoa B¢on oTnV 1EPAPXNON TWV AVTIOTOIXWVY LIXOAWV TOL
KOOUOL aTd Ta TAciyvwoTa éykpita QS World University
Rankings.

Ye pia 16iaitepa SOOKOAN YIa TN XWPEA TTEQIOSO KAl O CLVON-
KEC EVTEIVOUEVOL TTAYKOOMWIOL AVIAYWVIOUOL n IXOAn diatn-
peital 1o 2014 oTnv Béon 7 oe Evpwtaikd emimedo kal oTnv
B¢on 28 TTAYKOOUIWG.

Ta kpitnpia afloAdynong ota otroia otnpilovrtal Ta QS World
University Rankings cival n akadnuaiky avayvwpion, TTov av-
TIKATOTITPICEl TNV évTAON TNG ETTIOTNMOVIKNG TTAPOLCIAC TWV
HMEAQV TNG IXOANG, N ETTAYYEAUCTIKA AvAYV@PEION, TTOL ETTIRE-
Baicovel TNV AvéNUEVN TEXVIKN KAl ETTIOCTNUOVIKN £YKOQATEIQ TWV
ATTOPOITWY, KAl O APIBUOG TWV AVAPOPWY Ot SNUOCIELUEVEG
€QYQOTIEG, TTOL AVTAVAKAA TO €ELPOG KAl TNV TTPWTOTLTTIA TOL
TTAPAYOPEVOD ETTIOTNUOVIKOL £0YOL OTN LXOAN.

H moooTikotmoinon TV VO TTPWTWYV KPITNEIWY, Yivetral e PA-
on ATTAVTACEIG EKATOVTASWY OTEAEXWV TTAVETIOTNUIV KAl €-
TAIPEIV AVTIOTOIXA AVA TOV KOOWO, £V N TTOCOTIKOTIOINCON
TOL TPITOL KPITNPIOL, OTO OTTOIO N IXOAN TOL EMIT £pxetal 1n
oTnVv ELPTIN KAl 3N OTOV KOOUO, YiVETAI PJE QVTIKEIUEVIKO TRO-
TTO YECQA ATTO KATAAANAEG NAEKTOOVIKEC Kal SIASIKTLAKES S1adi-
KAOIEG.

O MNdavvng NkoAiag, kabnyntng EMI kal KOOUNTOPAG TNG IXO-
ANG MOAITIKGV MNXAVIK@V, TOVIOE TG "TTPOKEITAl YIA JIa TTO-
AO PeYAANn emTuxia TNG IXOANG MOAITIKGV Mnxavikev EMI,

(ovvéxela otnv OeA.3)
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(ouvéxeia anod TNV NpwTn oeAida)

nou BacileTal oTn WETA Ano €VTOVEG MOAUETEIGC NPOCNABEIEG
eEaopalion kai diatrpnon CUAAOYIKNG aploTeiag oTov eknai-
OEUTIKO Kal TOV €peUVNTIKO TOMEQ KAl OUCIAOTIKAG AMOTEAE-
opaTikoTNTAg oTov JI0IKNTIKO TopEa".

'Onwg onueinoe: "TeAikd anoTéAeopa n €EExouaa KaTapTion
TWV ano@oiTwv TNG ZXOANG, Ol orfoiol KaTtatacoovTal Kai
EMNIOANWG WG NPOC TNV ENAYYEAUATIKN TOUG €yKPATEId Oydool
otnv Eupwnn Kai TpiakooToi o€ Naykoouio €ninedo.

H emiTuxia autn naipvel 101aiTepeg diaoTAcelg av An®dei u-
nown OTI ol NpoUnoAoYIONOI TwV ZXOA®V Mou nponyouvTal
€ival onuavTika noAAanAdaociol gkeivou TnG ZXoAng Tou EMM".

O Tiavvng MNkdAiag eneonpave Nwg "MpOKeITal yia pia HEyAaAn
gmiTuxia Tou EMI, nou anavta anooTOUWTIKA OE OAOUG TOUG
apeIoBnToUVTEG TO €AANVIKO NMAVEMIOTAWIO, €EVTOG KAl €KTOG
EAAGDAG, kal KaTappinTel Kal NAAl Tov PHUBo TnG "WYwpoK®-
oraivag".

Méoa oto nepiBdAAov anaioiodofiag kal ykpiviag nou pag
nepIBAAAel, To eAMIBOPOPO WAVUKA MOU EKMEUPMETAl MPOKU-
nTel pe oagnveia: MnopolUpe OAol wnAoTepa! H EAAAGda
pnopei!"

(EURO2day, 13.03.2014,
http://www.euro2day.gr/news/highlights/article-
news/1192993/diethnhs-diakrish-gia-th-sholh-politikon-
mhhanikon.html#.UyGO5w-HZCM.email)

ZeAida 3



QS World University Rankings by Subject 2014 - Engineering - Civil & Structural
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Score ORI Reputation Reputation per Paper Citations

Massachusetts Institute of
Technology (MIT)

University of Illinois at Urbana-
Champaign

University of California, Berke-

ley (UCB)

The University of Tokyo

University of Cambridge

University of Texas at Austin

National University of Singa-
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Tokyo Institute of Technology

Monash University

City University of Hong Kong
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University of Toronto
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National Taiwan University
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The h-index is an index that attempts to measure both the have received in other publications. The index can also be
productivity and impact of the published work of a scientist applied to the productivity and impact of a group of
or scholar. The index is based on the set of the scientist's scientists, such as a department or university or country, as
most cited papers and the number of citations that they well as a scholarly journal.
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APOPA

Massive landslide at Utah copper mine gener-
ates wealth of geophysical data

Kristine L. Pankow, Jeffrey R. Moore, J. Mark Hale,
Keith D. Koper, Tex Kubacki, Katherine M. Whidden,
and Michael K. McCarter
College of Mines and Earth Sciences, University of Utah,
Salt Lake City, Utah 84112, USA

ABSTRACT

On the evening of 10 April 2013 (MDT) a massive land-
slide occurred at the Bingham Canyon copper mine near
Salt Lake City, Utah, USA. The northeastern wall of the
970-m-deep pit collapsed in two distinct episodes that were
each sudden, lasting ~90 seconds, but separated in time by
~1.5 hours. In total, ~65 million cubic meters of material
was deposited, making the cumulative event likely the larg-
est non-volcanic landslide to have occurred in North Amer-
ica in modern times. Fortunately, there were no fatalities or
injuries. Because of extensive geotechnical surveillance,
mine operators were aware of the instability and had previ-
ously evacuated the area. The Bingham Canyon mine is
located within a dense regional network of seismometers
and infrasound sensors, making the 10 April landslide one
of the best recorded in history. Seismograms show a com-
plex mixture of short- and long-period energy that is visible
throughout the network (6-400 km). Local magnitudes
(ML) for the two slides, which are based on the amplitudes
of short-period waves, were estimated at 2.5 and 2.4, while
magnitudes based on the duration of seismic energy (mg)
were much larger (>3.5). This magnitude discrepancy, and
in particular the relative enhancement of long-period en-
ergy, is characteristic of landslide seismic sources. Interest-
ingly, in the six days following the landslide, 16 additional
seismic events were detected and located in the mine area.
Seismograms for these events have impulsive arrivals char-
acteristic of tectonic earthquakes. Hence, it appears that in
this case the common geological sequence of events was
inverted: Instead of a large earthquake triggering land-
slides, it was a landslide that triggered several small earth-
quakes.

INTRODUCTION

Landslides are among the most destructive geological
forces in nature, causing billions of dollars in damage annu-
ally (see landslides.usgs.gov [USGS, 2013]). For the period
of 2004-2011, more than 32,000 landslide-related fatalities
have been documented, not including those landslides
caused by earthquakes (Petley, 2012). Here, we describe a
recent massive landslide in Utah that was successfully fore-
cast and thus resulted in no fatalities or injuries. Further-
more, it occurred within a dense regional network of seis-
mic and acoustic sensors, generating a valuable and unique
data set for studying landslide physics.

THE BINGHAM CANYON LANDSLIDE

The landslide occurred on 10 April 2013 at the Bingham
Canyon open-pit copper mine, located in the Oquirrh Moun-
tains ~33 km southwest of downtown Salt Lake City, Utah,
USA (Fig. 1A). Leaving a massive scar on the upper half of
the northern pit wall, the slide filled the mine floor with
thick debris (Fig. 1B). The long runout and distinctive flow-
like character of the deposit suggest that the event was a
particular type of extremely rapid mass movement known
as a rock avalanche (Hungr et al., 2001).

Figure 1. (A) University of Utah seismic and infrasound
network, and location of the Bingham Canyon mine.
(B) Photograph of the 10 April 2013 rock avalanche (copy-
right Kennecott Utah Copper, used with permission). Eleva-
tion of the crest and toe of the slide are shown, as well as
an estimate of the runout distance along the arcuate travel
path. A group of large haul trucks damaged by the slide can
be seen at lower left.

At more than 970 m deep, Kennecott's Bingham Canyon
mine is the largest man-made excavation in the world. It
has been in operation since 1906 and produces 25% of the
copper used in the United States. The site has produced
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more copper than any mine in history. For decades, mine
operators have monitored the stability of pit slopes within
the Bingham Canyon mine, operating a surveillance net-
work that includes the latest techniques in early-warning
monitoring, such as automated geodetic networks, in situ
extensometers, and ground-based radar interferometry
(e.g., Gischig et al., 2011). These monitoring systems
proved crucial in first identifying, and then monitoring, the
displacement of the incipient landslide on the northeastern
wall of the Bingham Canyon mine.

Signs of increasing instability were evident throughout
early 2013 as displacements accelerated within the unsta-
ble area. A visitor center, which had been located within the
landslide source region, was closed and removed. Ulti-
mately, on 10 April, movements became so strong that
mine operators evacuated the area and issued a press re-
lease stating that failure was imminent and rising dust
might become visible. The first rock avalanche occurred
roughly seven hours later at 9:30 p.m. MDT. Because the
area had been evacuated, there were no injuries; however,
several pieces of heavy equipment and critical infrastruc-
ture were damaged or impacted. These included 14 haul
trucks, three shovels, and the forced closure of the pit's
main access ramp.

Comparing digital elevation models from before and after
the event, Kennecott estimated the landslide moved a total
mass of 165 million tons (Kennecott Utah Copper, 2013),
equivalent to a source volume of roughly 55 million cubic
meters. As the source rock breaks up, it expands, typically
by 10%-30%, so the deposit volume was likely in the
range of 65 million cubic meters. For comparison, the de-
posit would cover New York City’s Central Park with ~20 m
of debris. These volumes make the Bingham Canyon rock
avalanche likely the largest non-volcanic landslide in North
American history, eclipsing the recent 2012 Lituya Bay rock
avalanche in Alaska (volume <50 million m3), the 2010
Mount Meager rock slide/debris flow in British Columbia (48
million m3), the 1965 Hope rock slide in British Columbia
(47 million m3), the 1959 Madison River Canyon landslide
in Montana (30 million m3), and the 1903 Frank slide in the
Northwest Territories of Canada (30 million m3). In North
America and worldwide, rock avalanches of this size rou-
tinely claim lives; the Madison River Canyon slide killed 28,
the Frank slide killed up to 90, while the 2009 Xiaolin land-
slide in Taiwan (25 million m3) caused nearly 500 fatalities.
These statistics highlight the potentially devastating cones-
quences of catastrophic rock avalanches and emphasize the
importance of early-warning monitoring systems, such as
those used at the Bingham Canyon mine.

Rock avalanches are distinguished from other types of
landslides by their massive volume and characteristically
fast and long runout. While rock fall debris, for example,
accumulates at steep inclinations close to the angle of re-
pose, rock avalanche deposits can spread over many kilo-
meters, leaving gently inclined, characteristically hum-
mocky terrain containing highly crushed and fragmented,
yet compact, debris. Typical flow velocities are in the range
of tens of meters per second and can reach as high as 100
m/s (e.g., Crosta et al., 2004). In the past, such runout
was often thought to be anomalous, but today we know it is
common for source volumes of this size that fail in a catas-
trophic manner, although the precise mechanisms driving
rock avalanche dynamics are still debated (Davies and
McSaveney, 2012). Comparing the geometry (fall height
and length) of the Bingham Canyon rock avalanche with
other events from across the globe shows that, at roughly
2950 m, the total travel distance from crest to toe is within
the expected range for events of this size (Fig. 2). The slide
would likely have run farther had it not impacted the south-
ern pit wall. Considerable variability exists within the global
data set, however, and precise prediction of runout dis-
tance, even with the aid of numerical modeling, is challeng-
ing.
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Figure 2. Comparison of the Bingham Canyon rock ava-
lanche (red dot) with other reported landslide events from
across the globe (figure modified from Bourrier et al., 2013,
with data from C. Davidson, unpublished M.Eng. thesis,
2011). The estimated geometry results in a Fahrboeschung
value (defined as the angle a relating the fall height and
length) of 16°, which is within the expected range for
events of this size.

Local news agencies reported initial cost estimates re-
lated to the Bingham Canyon rock avalanche approaching
one billion dollars. If these estimates prove correct, the
rock avalanche will become the most expensive landslide in
U.S. history, surpassing the 1983 Thistle slide (also in
Utah), which at the time was estimated to have cost be-
tween 460 and 940 million dollars (values adjusted for in-
flation). For now, the successful monitoring and hazard
mitigation are heralded as an achievement, as well as an
example to others facing the danger of catastrophic rock
slope failures.

SEISMIC AND INFRASOUND RECORDINGS OF THE LAND-
SLIDE

The University of Utah Seismograph Stations (UUSS) has
operated a seismic network in the Utah region (Fig. 1A)
since the early 1960s (Pechmann et al., 2007; Thomas et
al., 2013) with the goal of detecting, locating, and charac-
terizing regional earthquakes associated with the Inter-
mountain Seismic Belt (Smith and Arabasz, 1991). The
network is a Tier I component of the Advanced National
Seismic System (ANSS) of the U.S. Geological Survey
(USGS, 1999) and is funded via a state-federal partnership.
As of 1 April 2013, the Utah network consisted of 200 seis-
mographs, including broadband, accelerometer, and short-
period sensors, generating 667 channels of 100 Hz seismic
data, which are telemetered in near-real-time to the UUSS
operations center and archived at the public data center of
the Incorporated Research Institutions for Seismology
(IRIS, see www.iris.edu). Station density is greater along
the Wasatch Front, an area of high seismic hazard. In addi-
tion to the seismic network, UUSS operates nine infrasound
arrays throughout the state in collaboration with Southern
Methodist University and Los Alamos National Laboratory
(Hale et al., 2010).

Seismic signals from the Bingham Canyon landslide were
recorded by UUSS at distances ranging from ~6 to over
400 km, while infrasound signals were recorded at seven
arrays at distances from 13 to 400 km. Inspection of the
seismic data importantly revealed that the landslide con-
sisted of two distinct rock avalanche events separated by
~1.5 h. Raw seismograms for the two rock avalanches ap-
pear similar and are dominated by persistent, long-period
(>10 s) energy; however, isolation of the long-period sig-
nals reveals significant differences (Fig. 3). For example,
low-passed data from the first rock avalanche show a high-
amplitude peak near the end of the coda, a feature that the
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second event lacks; meanwhile, the timing of the two
maxima differs by tens of seconds.

Inspection of the infrasound data confirms that there
were two distinct rock avalanche events. Figure 3 shows
beams formed by steering the arrays at two stations, NOQ
and WMUT, toward the mine. For the first rock avalanche,
there is a coherent signal on both arrays, arriving at times
consistent with the slide as the source. However, at NOQ
(13 km from the mine) the energy consists primarily of a
sharp impulse, while at WMUT (57 km from the mine) the
energy is >30 s in duration with both a long onset and
coda. Differences in the waveforms likely result from differ-
ent atmospheric travel paths. For the second rock ava-
lanche, array processing shows no coherent signal at NOQ
coming from the mine, while the coherent signal at WMUT
is short in duration and only slightly visible above back-
ground noise. Infrasound data from the second event are
more difficult to discern because of increased background
noise, possibly due to local winds (there was a rainstorm
the night of the landslide).

A Rock Avalanche #1
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Figure 3. (A) Seismic and acoustic waveforms recorded at
NOQ (13 km from slide), the closest broadband seismic
station. Seismic traces are vertical component-velocity in
different frequency bands (broadband, high-passed at 1 Hz,
low-passed at 0.1 Hz); acoustic traces are infrasonic beams
steered toward the mine in a pass band of 0.5-5.0 Hz. Gray
box indicates time period with coherent signal originating
from the mine. Amplitude scales are consistent for each
pass band (i.e., they are consistent across each row).
(B) Same as in (A) for seismic and acoustic waveforms re-
corded at station WMUT (57 km from the slide). Seismic
traces were recorded by a short-period vertical-component
seismometer.

We can use the seismic observations to generate first-
order estimates of the relative volumes of the two rock ava-
lanches. Comparing signal durations, peak amplitudes of
the seismogram envelopes, and area underneath each en-
velope (as in Dammeier et al., 2011), we find that the two
slides were roughly equal in volume; this would corre-
spondingly split and move the data point presented in Fig-
ure 2. We note, however, that photographs suggest that
the second rock avalanche likely contained a greater pro-
portion of waste-rock deposited on the slope during previ-
ous mining and so may have had a lower bulk density than
the first failure. Photographs also show that the first rock
avalanche filled the entire pit floor, while the second ap-
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parently stopped short of the southern wall, suggesting the
first slide may have been slightly larger.

The ultra-emergent nature of seismic signals from the
rock avalanches made standard earthquake detection algo-
rithms employed by UUSS ineffective. Such power detectors
rely on short-term versus long-term averages and are
tuned to alarm on impulsive P waves. However, the two
rock avalanches were automatically detected and located
using an algorithm based on the continuous back propaga-
tion of globally recorded long-period surface waves (Ek-
strém, 2006), which has previously been successful in de-
tecting large landslides (Ekstrém and Stark, 2013). The
detection amplitudes correspond to surface-wave magni-
tudes (Ms) of 5.1 and 4.9 for the first and second events,
respectively (G. Ekstrém, personal commun., 2013).

With no clear P-wave arrivals, UUSS determined the loca-
tion for the two rock avalanches at 40.536°N 112.142°W
using satellite images. Origin times of 03:30:22 and
05:05:22 on 11 April 2013 (UTC) were estimated by sub-
tracting 1 s from the arrival time of the initial seismic en-
ergy at nearby stations (CFS, 6 km away; MID, 8 km
away). Given the unknown phase of the first arrivals, we
are unable to calculate a more precise time. Using the esti-
mated location, local (ML) and duration (mg, also known as
Mc or coda magnitude) magnitudes for the first rock ava-
lanche were calculated to be 2.5 and 4.2, respectively. For
the second rock avalanche, the magnitudes were 2.4 and
3.5, respectively. Raw waveforms for each slide show two
successive packets of energy with approximately equal
peak amplitudes (Fig. 3A). For the first rock avalanche, the
trailing packet is dominated by low-frequency energy, while
for the second event it is rich in high-frequency energy.
This secondary pulse of high-frequency energy for the sec-
ond slide results in waveforms that differ from the typical
coda decay seen in earthquakes or in the first rock ava-
lanche (Fig. 3B) and makes comparison of duration magni-
tudes between the two events difficult. The mq 3.5 for the
second rock avalanche should thus be considered a lower
bound.

The two UUSS magnitudes scales are designed to overlap
seamlessly. For the 6,664 earthquakes that occurred in the
Utah region during 2000-2011 and were large enough for
ML to be estimated, the mean ML-my difference is only -
0.12 with a standard deviation of 0.30. Therefore, the large
ML-my values observed for the two rock avalanches (-1.7
and <-1.1) are indicative of non-earthquake seismic
sources, and are consistent with enhanced ratios of long-
period to short-period energy relative to earthquakes (cf.
Fig. 3). This, in turn, is consistent with previous seismic
observations of landslides showing large Ms-m, differences
compared to earthquakes (Weichert et al., 1994).

There were no obvious seismic or acoustic signals pre-
ceding the first rock avalanche. However, immediately fol-
lowing the second slide, an ML 2.5 (mq 3.0) earthquake,
plus three smaller quakes, occurred at shallow depths (<2
km) beneath the mine. All four of these events were auto-
matically detected and located using normal UUSS proce-
dures. The events have short impulsive waveforms (Fig. 3)
that are characteristic of tectonic earthquakes and unlike
the rock avalanche waveforms. Cross-correlation analyses
using the ML 2.5 event and the three smaller quakes as
templates (Kubacki et al., 2013) suggest the existence of
twelve additional earthquakes, with magnitudes ranging
from ML -0.8 to 0.5. Six occurred between the two rock
avalanches, five occurred in the two days following the sec-
ond rock avalanche, and one occurred ten days later on
April 20 (Fig. 4). There were no earthquakes detected in
the ten days preceding the first slide. The coincidence be-
tween the timing of these tectonic events and the landslide
suggests the tectonic events are triggered aftershocks of
the rock avalanches. Other shallow, non-earthquake seis-
mic sources, such as mine collapses (Pechmann et al.,
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2008) and nuclear explosions (Ford and Walter, 2010),
have been known to generate aftershock sequences. The
causative nature of aftershock triggering at the Bingham
Canyon mine can be confirmed by detailed analysis of pre-
vious seismicity in the area, which will be pursued in a fu-
ture study.
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Figure 4. Time period of cross-correlation template analysis.
Earthquake activity began shortly after the first rock ava-
lanche and ceased 10 days later.

FUTURE RESEARCH DIRECTIONS

Initial observations of the Bingham Canyon landslide pre-
sented here indicate a complex sequence of events consist-
ing of two large rock avalanches and sixteen smaller, possi-
bly triggered, earthquakes. Clearly, much work remains in
order to understand the details of this sequence. Important
research questions include

e How is the geometry of the rock avalanches reflected in
the geophysical data?

e Do the seismic and infrasound signals have a common
source?

Are differences in the seismic and infrasound signals of
the two rock avalanches related to different physical
properties of the mass flows?

e Can the long-period seismic radiation be well fit by an
equivalent-force model dominated by a single force, or is
a more complex source model required?

How are the 16 small seismic events (~—0.8-3.0 mq) that
occurred in the mine area in the ten days following the
landslide related to the two rock avalanches?
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Lyme Regis landslip stabilisation: Coastal
conservation

Major ground stabilisation that will blend in with the
environment sounds too good to be true, doesn’t it?
But that is exactly what a scheme in the Dorset town
of Lyme Regis is aiming to deliver.

Coastal protection: The haul road provided access and pro-
tected the World Heritage rock ledges

Most clients would expect to be able to see the results of
investing £19.5M but the main benefit of work to stabilise a
landslide in Lyme Regis will be its ability to blend in with its
environment. According to Balfour Beatty Construction Ser-
vices project manager Chris Hill, the aim at the end of the
scheme is for the only difference to be that the landslide
risk to have been removed.

The wet weather in 2012 caused eight shallow land-
slips during the early stages of the work - the chang-
ing geomorphology meant the design has had to be
changed and checked throughout

The scheme is the fourth stage of ground stabilisation to be
completed in Lyme in the bid to halt the historic landslide
which the town is built on and will conclude work that first
started in the early 1990s.

This current phase focuses on the eastern side of the town -
East Cliff and Church Cliff - and replaces a 70-year-old sea-
wall that is in a poor state of repair and where the landslip
is at risk of moving over the top of it.

“The work will protect around 240 houses and a 900m sec-
tion of the Charmouth Road - the main access route into
Lyme - which would be at risk over the next 50 years,” says
Hill.

The client is West Dorset District Council, but only
£600,000 of the cost is being met by the local council. Dor-
set County Council is also contributing £4.27M but the re-
maining £14.6M of the funding is coming from Defra and
was secured when the Environment Agency approved the
scheme in March 2012.

Work on site started in 2012 and the main civils work is
expected to be completed this spring.

According to Hill, Dean & Dyball, a subsidiary of Balfour
Beatty, won the design and construct scheme on the basis
of quality rather than cost. “This project is an environ-
mental challenge as much as an engineering one - the site
forms part of the World Heritage Jurassic Coast and there is
a Site of Special Scientific Interest too,” says Hill. “We won
the contract through our demonstration of our understand-
ing of the challenges and local knowledge.”

Hill, as well as a number of the team, have all worked on

previous phases of the stabilisation work at Lyme so the
project has the benefit of local knowledge. Nonetheless,
this phase is more rural than previous ones and the land-
slide is more active, so the challenges are different.

CATION AN EXTENT OF WORK

e Latrg slictimedior |I=_l_-'l'_|."|! e

LYME REGIS Jrp—

y

.-"f

Sovmall éenrmictir cdeipd pifs =

LYME REGIS
Englsh
Channel
Sl Maits

“The wet weather in 2012 caused eight shallow landslips
during the early stages of the work,” says Hill. “*The chang-
ing geomorphology meant that the design has had to be
changed and checked throughout the work.”

Much of the early work on site focused on protecting the
ecology. "The vegetation was mapped and during the clear-
ance measures were taken to move the native species,
such as reptiles and dormice, from west to east.”

More ground investigation was carried out during these
early stages by CC Ground Investigation. “We already had
lots of information but we needed some more detail in
some areas,” says Hill.

The construction is all within the tidal zone so the
work has to be timed around the tides

During this stage Datum was called in to install new moni-
toring instrumentation with inclinometers and piezometers
to supplement the existing instrumentation. “All the new
equipment is automated and uses solar power,” says Hill.

“The system reports to a web-based system in real time
with trigger levels set for raising alerts with the project
team.

“The system helped prove that the movements that have
occurred since we moved onto site are a natural part of the
landslip movement and not as a result of the work itself.”

The first main construction work was installation of a 4m
deep drain below the car park on Charmouth Road and
Spittles Lane, where the site office is located, to create a
ground water cut off.

Another early stage in the project saw a haul road installed
in front of the existing seawall to provide access and to
protect the rock ledges that form a distinctive part of the
World Heritage site. The haul road material will be used
later in the project as backfill material.
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“The sea wall is a conventional design but has a 2.3m deep
toe rather than using a rock apron to protect it as that
would obscure the rock ledges,” explains Hill. “The deep toe
also caters for future foreshore lowering.”

The sea wall has been cast insitu in 8m bays using bespoke
formwork with a four-day turnaround for each section. "The
construction is all within the tidal zone so the work has to
be timed around the tides,” says Hill.

“The formation level of the wall is not fixed but is based on
excavating to one of three specific geological horizons and
the cage design allows for the varying depth,” he explains.

“The geology at the foreshore is weak mudstones interbed-
ded with harder ones, hence the erosion problems. We
have a geologist on site who is looking for beds of the Third
Quick, Top Tape or Second Tape, which vary in thickness
from 100 to 300mm.”

Fossils have been found on the site during the work. “We
have had a specialist on site to check for fossils throughout
the work,” says Hill. “The large ammonites we have found
will be used as features in the sea wall, but we have also
found shark teeth and an Ichthyosaur vertebrae.”

The wall will be finished with 370t of rock armour formed
with stone from the Mendips at the eastern end of the sea
wall.

While the sea wall will protect the toe of the landslip, the
upper slopes of the system are being stabilised using 2,500
soil nails installed by Can Geotechnical using rope access
techniques and A-frame rigs, as well as excavator-mounted
drill rigs. “The nailing area protects Church and East CIiff
and then wrap around the back scar,” says Hill.

The stabilisation is designed to be zero maintenance

The aim is to create a transition zone between the stabi-
lised area and the still active landslides to the east, as well
as to protect the natural habitats of the wildlife that used to
thrive in the area.

“The nails we are using are a hybrid system - open holes
with flush and a hollow bar - to allow the nail to be meas-
ured before grouting.”

The nails are up to 19m long but some are as short as 8m
and are being installed at 25° to the horizontal. “The rock
dips at 2.5° towards the sea and the angle of the nails is
the best one to ensure we can drill through the harder
beds,” says Hill.
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The nails are being installed on a grid pattern of 2m hori-
zontal and 1m vertical in staggered rows, although the lo-
cations in some areas have been changed. “We found a lot
of old rubble-filled drains in the cliffs and we have relocated
nails to prevent the work grouting up these drains,” says
Hill.

Once installed, the nails will be covered with Geobrugg Ul-
tra Coat Tecco mesh, which has a high corrosion resistance
with a 60 to 120-year design life. The nail heads will be
recessed using a bespoke design developed by Can and
URS to ensure the stabilised slopes look natural at the end
of the work.

“The stabilisation is designed to be zero maintenance,” says
Hill.

So far 1,500 nails have been installed and mesh installation
started in January. Hill expects that element of the work to
be completed by the end of March.

The work also includes installation of gravity drains that
follow the natural dip of the rock and are designed to drain
the slip plane.

Micro topography

The nailing work has concentrated on maintaining the micro
topography of the slopes. "It would have been easier to
regrade all the slopes but the aim is for the end result to
look much as it did before, but without the risk of land-
slips,” says Hill. "The need to maintain the look of the area
is partly the reason why the soil nailing doesn’t extend
across the whole site but focuses on protecting the at risk
properties and road.”

The soil nailing work will be further supported by two banks
of small diameter dowel piles above East Cliff. The 8m to
12m long, 300mm diameter piles will be filled with grout
and reinforced with a steel tube and are designed to protect
the new sea wall and prevent shallow landslips from pro-
gressing inland.

The final part of the stabilisation involves piling around the
top edge of the work area to create a cut off through the
slip surface. Work on installing the 86 900mm diameter
bored piles started in January and extends a piled wall in-
stalled by Balfour Beatty as emergency works in 2004. The
new single row of heavily reinforced 27m deep piles will
extend the wall westwards and will be topped by a capping
beam and tied back using multi-strand ground anchors.

Once all the stabilisation work is complete, the whole area
will be reseeded with native species using seeds from more
than 700 plant species that were collected from the site
before the start of the work. If Hill's team is successful in
delivering their aim, the only evidence of the work will be
the new sea wall.

“It will take two years for the vegetation to re-establish
itself but the use of seeds gathered from the site will mean
that the final appearance will be natural,” says Hill.

Community communication

Demonstrating an understanding of the ecological, as well
as environmental, challenges may have been a key part of
Dean & Dyball’s securing of the Lyme Regis contract, but
communication with the local community also played a key
role.

“West Dorset District Council established the Coastal Forum
in the early stages of the stabilisation work in the 1990s
and it has continued to meet every quarter since then,”
says Balfour Beatty’s Chris Hill.




“The open public format has been a good way for us to get
feedback on our work. We have been fortunate to have
almost 100% support for what we’re doing.”

Despite the support, Hill's team have made efforts to en-
sure that the work does not impact on the town - especially
during the busy summer months. “Deliveries are carefully
planned around the tides and we hold trucks at our site
office to prevent congestion in the actual town centre,” ex-
plains Hill.

The site has also hosted a number of visits for local schools,
business group and also one for members of the ICE.

(Claire Smith / Ground Engineering, February
2014, http://www.nce.co.uk/8658793.article)
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A twist in the tale: Victoria Street, London

Inventive site logistics and complex temporary works
are vital for deep basement work in central London.

Drop down: The 13 storey office and 14 storey residential
buildings will have basements up to five storeys deep

As property prices in central London soar, and space is lim-
ited, developers are looking at innovative ways to create
space below the capital’s surface, by building ever deeper
and more space efficient basements, to match the great
heights of our developing skyline. Constructing these com-
plex sub-structures below London’s congested streets re-
quires a great deal of skill and engineering expertise, but
that is only half the challenge.

Space is not a luxury afforded to London developers, and
building within seemingly impossible spaces involves think-
ing outside the box.

Land Securities is developing one such scheme on Victoria
Street, the main thoroughfare between Victoria Station and
Parliament Square. Once complete, the aptly named Zig-
Zag commercial and retail building will stand 13 storeys tall
and incorporate a four storey basement, which will house
service rooms and one level of retail. Its residential
neighbour, Kings Gate, is due to be 14 storeys high and
incorporate a five storey basement, providing very valuable
car parking space for residents.

The two buildings sit together within a 160m long and 75m
wide site, surrounded by busy roads, and close to Westmin-
ster City Hall and London Undeground’s District & Circle
Line.

It imposes great discipline on organising the site during the
day to find space for materials to go exactly where they are
needed next

“Our basements are within 1m of the Tube for much of their
length and at one point touch the tunnel structures” says
Ian Ronchetti, project director for Lend Lease, which is
managing the £170M design and construct project.
“On top of that, the site is split into three, with a major UK
Power Networks (UKPN) substation being constructed to
power the whole of Victoria bisecting the site at basement
level,” he says.

“Both the basements for the Zig-Zag building and the three
storey deep UKPN substation were constructed using con-
ventional strutted excavation. A different strategy was de-
vised for Kings Gate. To optimise the construction pro-
gramme on the residential works, we proposed to construct
the five story basement utilising top-down construction.
This will allow the superstructure to rise while we are simul-
taneously excavating the basement, shaving several
months off the programme, therefore allowing the client to

take possession of the high-end apartments at the earliest
time.”

Top-down construction means added complications for PJ]
Carey, the Wembley based civil engineering contractor
which has been assigned the £30M basement and super-
structure contract.

The first challenge was finding space to manage its work.

“There is virtually nowhere for laydown storage” says PJ]
Carey contract manager Bradley Barham. Two small entries
to the site are available, from a side street and one running
underneath the city hall where there is limited headroom.
From here, a small route can be found alongside the struc-
ture, but the other entrance opens only onto an area sitting
over the District & Circle Line.

“The access route runs on top of a Victorian brick arch,
which required approval from London Underground (LU) to
allow wagons to pass above with normal axle loadings” says
Barham.

Invaluable space

Further along, the arch gives way to a brick sided box tun-
nel, and here the contractor requested space to store mate-
rials. After discussion with LU engineers, a system was de-
veloped and agreed for laying steel beams across the tun-
nel roof to take loads to the side walls. The space found is
“invaluable” says Barham.

Even that is insufficient for major deliveries. The team
therefore needed to negotiate the possession of one lane of
Victoria Street between 6.30pm and 9:30pm, to allow ar-
ticulated wagons to be unloaded by the three tower cranes
on site.

“The tight delivery window imposes great discipline on the
management team to organise the site during the day, and
to find space for materials to go exactly where they are
needed next,” says Barham.

Our basement has to come within 1m of the Tube and at
one point touches it

Positioning and erecting the tower cranes within the exca-
vation was a challenge in itself. Two sit at the edge of the
site on two plunge piles and the capping beam of the secant
pile wall, while the third stands on four plunge column legs.

The secant wall was carried out by Expanded Group and
was an early part of the work while demolition was being
carried out on the old 1960s concrete and glass offices,
which used to run like a cliff wall along the full length of the
frontage.

Working as a subcontractor to Lend Lease, Expanded began
work in October 2012 and overlapped with the demolition
which continued until Christmas 2013.

Since then, 556 secant piles have been driven, up to 20m
into the London clay, which sits beneath approximately 5m
of gravel and 2m of centuries old fill, which combined make
up London’s surface.

Expanded’s works also included just fewer than 50 bored
piles for the apartments, each between 1.5m and 2m in
diameter and 40m long, and fitted with a steel plunge col-
umn.

Drilling the piles meant breaking through the old basement
slab and removing the support for the existing basement
wall. In total 7,000m3 of old concrete basement slab and
foundations were removed.
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Support was provided for the existing wall by a system of
complicated steel king posts strutted obliquely from the
existing slab.

This system was devised jointly by Carey and Swantons
Consultants, with cantilevered projections to hold the wall
vertically and horizontally.

“The old slab is above the level of the first new basement
slab,” says Barham, “and so we would have needed to un-
derpin the old wall without this support.”

The first excavation task was for the central UKPN substa-
tion section which was separated with sheet piles, and then
excavated with heavy tubular steel strutting. This is also
used for the main office basement.

Bespoke strutting

Carey likes to use bespoke strutting, rather than a proprie-
tary system, to provide more flexibility to fit struts and al-
low for rising internal slabs and structures, once the base
slab is installed.

The UKPN substation space splits the site awkwardly, and
requires heavy steel shielding to contain the magnetism
from the two large transformers. Laminated layers of con-
nected plates have been used and penetrate the final con-
crete structures.

Current work is in the main office section, where the raft
slab is in place, after excavation from a plunge column-
mounted steel platform. In reality, the top down construc-
tion of the basement is the most complex element of works,
mainly due to the space limitations of the car park design.

An unusual “spiral slab” has been used in the design. This
slab provides parking space on each level and also acts as
the ramp between the car park levels.

“To allow excavation at this point, a system of K-bracing
struts is needed to hold the ramp in place until the slab is
cast right around to the next connection point,” says Bar-
ham.

Together with a rearranged grid for columns inside the car
park, the Lend Lease design created a significant number of
additional spaces.

But to achieve the spiralling design, some very large trans-
fer beams were required at the top of the spiral for the
ground floor slab to sit on.

“Excavation is in progress using a special Hitachi 23t exca-
vator mounted with a telescopic box boom. This allows a
21.5m reach for the clamshell bucket, which pulls out the
clay and is much faster than a conventional methodology,”
says Barham.

Work is now proceeding apace and the basement and the
reinforced concrete frame will be completed in autumn
2014. The the project is due to open in spring 2015.

(Adrian Greeman / NCE, 10 February, 2014,
http://m.nce.co.uk/8658754.article)
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Seismic Hazard Harmonization in Europe

SHARE
SHARE is a Collaborative Project in the Cooperation pro-
gramme of the Seventh Framework Program of the Euro-
pean Commission. SHARE's main objective is to provide a

community-based seismic hazard model for the Euro-
Mediterranean region with update mechanisms.

SHARE successfully delivered a European wide probabilistic
seismic hazard assessment across multiple disciplines
spanning from geology to seismology and earthquake engi-
neering. The project built a framework for integration
across national borders, compiled relevant earthquake and
fault data, and developed a sustainable, high-impact com-
munity-based hazard model assembled by seeking exten-
sive expert elicitation and participation through multiple
community feedback procedures. In total, the project pro-
duced a time-independent European Seismic Hazard Model
(ESHMs) spanning spectral ordinates from PGA to 10 sec-
onds and exceedance probabilities ranging from 10-1 to 10-
4 yearly probability.

The model complexity varies with the location as a cones-
quence of tectonic regionalization. The hazard values are
referenced to a rock velocity of vs30=800m/s and were
computed using the OpenQuake hazard engine developed
within the Global Earthquake Model (GEM) initiative, inten-
sively interacting with the SHARE modelling team as the
first large applicant of the code. Hazard curves, uniform
hazard spectra (UHS) and disaggregation results are com-
puted for more than 120,000 sites on-land within Europe
and Turkey, spaced at a distance of 10km. The project has
now established new standards in Probabilistic Seismic
Hazard Assessment (PSHA) practice by a close cooperation
of leading European geologists, seismologists and engi-
neers.

European Seismic Hazard Map 2013

The EU-FP7 project SHARE has delivered a first complete
harmonized seismic hazard model, characterizing the haz-
ard and its uncertainty. This model now serves as reference
model for Europe and Turkey. It provides input for risk as-
sessment and earthquake resistant design for applications
ranging from engineering single and multi-story homes to
critical infrastructures. Through the coordination at the
European Union level, these results help to harmonize the
next generation of national seismic hazard assessments and
the implementation of the European seismic building code
(EC8). SHARE results do, however, not replace the cur-
rently existing national design regulations and seismic pro-
visions which should be obeyed for today's design and con-
struction of buildings.

Poster Availability

As icon of the project, we have created a poster (A0 for-
mat) with the major achievements and a representative
harmonized seismic hazard map (see Figure below).

The poster highlights
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1. The European Seismic Hazard Map with the colors indi-
cating the Peak Ground Acceleration (PGA) expected to
be reached or exceeded with a 10% probability in 50
years, or to return on average every 475 years;

2. The Earthquake History of Europe from 1000-2007 A.D.;

3. Active Faults and Subduction zones in the Euro-
Mediterranean region superimposed on the estimated
plate deformation.

Posters are now available and can be orderd from the
project website. Costs cover our shipping expenses. Addi-
tional digital copies are also available for download.

Online Data Access

The SHARE products, input data and results, are available
and will remain accessible from the web portal of the Euro-
pean Facility for Earthquake Hazard and Risk (EFEHR) at

www.efehr.org.
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Aigpelivnon TNG UN-YPAHHIKIG CUHNEPIPOPAG
TV E3APIKOV UAIKOV
HE NPOCOHOIMOCN TOU EPNUCHOU

ANEEaVOpog N. Kahdg
NEPIANHWH

ZTnv napouca J13akTopIKn dIaTpIfr) KATACTPWVETAl £€va VEO
XPOVIKA €EapTNUEVO KATACGTATIKO MAQICIO CUMNEPIPOPAG. To
kaivouplo auto nAaiolo BepeAiwveTal NAvw OTIG EAACTONAA-
OTIKEC ApXEC TwV JOPNMUEVWV YEWUAIK®V €V NapaiAnAia
EVOWMATWVEl €va eninAEov oUVOAO JdopnTikwv (M.X. BEATIW-
Mévoug vopoug anodounong TnG SoMNAG Kal KIVAUATIKAG Kpd-
TUVONG TNG KAIONG € Kal TNG HETABeONG d PECW TNG CUCOW-
PEUONG NAAOTIKWOV NApapgopPpwWOoEwV) Kal Xpovika eEapTnue-
VOV XapakTnpIoTIKQV (M.X. TNV anopegiwon Tng nepiBailou-
0ac aoToxiag HEOW TNG CUCOWPEUONG EPMUCTIK®V Napapop-
PWOEWV).

H emTakTiki avaykn yia Tnv diaTunwon evog VEOU KATAOTA-
TIKOU nAaiciou cupnepipopdc anoppesl and TNV avendapkeia
TWV UQIOTAPEVWVY HEBOSOAOYIWV VA MPOCOMOIMOOUV TOV
dNxaviopd TNG NpoodsuTIKAG aogToxiag os npavn, otnpiloue-
Va anokAEIOTIKA Kal HOVO Og €eAACTONAACTIKA XApaKTnPIoTI-
Ka. H ouoiwdng atéAsla Twv €AAOTOMAQOTIKOV MPOCOUOIW-
MATwV anoppéel and Tnv aduvapia €A€yXou Tou HEYEBOUG
TWV NAQOTIKOV NApapopPpO®oEwy. SUven®g, dev duvavTal va
OUOOWPEUTOUV ONUAVTIKEG AVEAACTIKEG NAPAUOPPWOEIG MOU
va odnyoUv OTnVv evepyonoinon Tou pnxaviopoU TnG npoo-
deuTIKNG acToxiag. H evowuaTwon woTd00 TwV €PNUCTIKMOV
XAPAKTNPIOTIKOV €MITPENEl TNV dUVATOTATA EAEYXOU TWV
AVEAACTIKWV NAPAHOPPOOEWY HECW TNG EPMUCTIKNG OUVI-
oTwoag. AnodsikvueTal OTI €ival 0 ouvduaopdg Twv dounTI-
KOV Kal TwV €PMUCTIKWOV XApPakTnNpIoTIKWV nou odnyei atnv
aoToyia.

To €€10aVIKEUPEVO NPOCOpoimpa BePeNI®VETAl €Ni TNG KAAO-
OIKAG Bewpiag NAACTIKOTATAG TWV £3APIKWV UAIKWOV OAOKAN-
poupevn €vTdG TOu nAdiciou Tng Bewpiag unepeOPTIONG
(Perzyna, 1962 & 1966). TOCO 0 pnxaviouog ynpavong (nou
odnyei og au&non Tng avrtoxng Aoyw Tng av&nong Tng Taong
NPOCTEPEONOINONG) 000 KAl O PNXAVIOUOG €PMUCTIKAG AOTO-
xiag (nou anoppéer and Tnv anopeinon Tng nepifaiioucag
avtoxng) EVOWHATM®VOVTAl EMITUX®WG EVTOC TWV KATAOTATI-
KOV €EI000cwV. To €€I0AVIKEUNEVO NPOCOHOiIWHA agloAoyei-
Tal o€ apIBunTIKEG avaAUaelg UAIKOU onueiou kal o gninedo
NENEPACHEVWV OTOIXEIWV KABWG KAl €vavTl €pyacTnpiakmVv
doKIMWV. AnodeikvUeTal OTI TO XPOVIKG €€apTnuévo KaTaoTa-
TIKO NAQigI0 GUHNEPIPOPAG NPOCOUOIWMVEI EMITUXWG TOUG HN-
xaviopoUc yApaveong Kair €pnucoTiKnG actoxiag (MEow TNnG
OUOOWPEUONG AVEAACTIKOV NAPAHOPPWOOEWY ).

To npoTeivopevo €€I3AVIKEUPEVO NPOCOHOIWHA XPNOIKOMNOIN-
OnkKe eMITUXWG OTNV NPOBAEWN TOU pnxaviopoU npoodeuTi-
KNG aoToxiag o€ éva NANPwWG KOPECTPEVO NPAVEG.

H d1aTpiBn eknovhRBnke oTov Topga MewTeXVIKAG Tou EBVIKOU
MeTooBiou MoAuTexveiou und Tnv eniBAewn Tou K. Kappada,
AvanAnpwTr Kadnyntn E.M.M. kal €€staocbnke TNV AsuTEpa
28 AnpiAiou 2014.

O3 D

AVTIOEIOHIKOG OXESIAOHOG
HE KPITAPIO EMITEAECTIKOTNTAG KAl
H€OG0J0I EViOXUONG ENIPAVEIAKDV BEPEAIDOCEWV
O€ PEUCTONOINCINA E3APN

BaoiAikr) E. AnunTp1adn
NEPIANHWH
Eicaywyn

H ekdnAwon peucTonoinong AOyw ceiopoU NPOKAAEi onuav-
TIKf a@nopeinwon TnG dIATUNTIKAG avToxng Tou £3Agoug, HE
anoTEAECKA TN CUCOWPEUON SUVAMIK®WV KaABI{NOswy o< €ni-
(PAVEIAKEC BEPEAIWTEIC TEXVIKOV £PYWYV, KABWCS Kal TNV npo-
OWPIVI] ANOoPEIWON TNG PETATEIOPIKNAG PEPOUCAG IKAVOTNTAG
TWV BEPEAIVOEWY AUTWV €WC Kal TNV acToxia. MNeipaparika
anoTeAEONATA KAl EMNITONOU NAPATNPNOEIG, UNOJEIKVUOUV OTI
n napoucdia HIA¢ PN-PEUCTOMOINCIYNG KpouaoTag £ddgouc,
IKavwv d1a0TACEWV KAl avTOoXNG, MMOpPEi va PETPIACE! TIG a-
VWTEPW EMINTWOEIG TNG peuaTonoinong, Eacpalifovrag Tnv
IKAVOMOoINTIKA CEICUIKN CUHNEPIPOPA TWV EMNIPAVEIAK®DV Be-
MEAIWOoEwWY. QOTO0O, N anouadia PIag oAOKANpWUEVNG pebo-
doAoyiag oxediaopol eNPAveIakwy BEPEAIOOEWY OE PEUCTO-
noinoipga €daen, und TIC aVWTEPW CUVONKEG, Oev eNITPENEI
Tnv a&ionoinon TWV aVWTEPW CUMMNEPACHATWY OTNV Npdgn
kal odnyei oTnv unegp-ouvTnENTIKA Kal danavnpn Alon Tng
Babidg BepeAimong pe nacodhoug kal kaBoAiknG BeATIwoNG
TNG PEUCTOMOINCIYNG OTPWONG. Ma TNV KAAuwn Tou avwTé-
pw Kevou, n napoloa epyacia NnpaypaTteusTal TNV avanTuén
MIaG oAoKANpwHEVNG peBodoAoyiag oxediacuol enipaveia-
KOV BePeNIOEWY MHeyalou pnkoug (NeSINOSOKWY) OE peu-
ogTonolnoipa 3agn, HE NePIopIOPEVO BABOC Kal NAATOoC BeA-
Tiwong, dnwg napouaialeral oTo EXAMa 1, AapBavovTtag un-
own KpITAPIa €MITEAECTIKOTATAG (KaBI{NoswV Kal PpEPoOUTAC
IKavoTNTAG).

2 S m)=2

crust

EXAHa 1: SxnuaTikn ansikovion Tou eEetaldpevou npoBAn-
HaToG Kal opICHOG BACIKWYV NAPAUETPWV.

PguoTotroifoipn dupog, D, , (%), Ky,ng (M/sec)

EnIHEPOUG EPYATiEG

BiBAiloypa@ikn Avadpoun.- H Texvnta diagoppwueEvn €ni-
(aveiakn kpoloTa Ba MpEnsl va NANPoi CUYKEKPIYEVEG MPO-
dlaypapEG KATAOKEUNG Kal UAIKWV, aAAa kal va sival oxedi-
aopeEVn OUPPWVA HE KAAG TEKUNPIWHEVEC MHeBOdOAOYiIEG.
'ETOI, O0Ta NpwTa Ke@daAiaia Tng diaTpiBng, ocuvowilovTal ol
avTioTOIXEG Npodiaypages, Kal neplypagovTtal ol dIaBECINEG
HeBodoAoyieg BeATiwONG peucTonoINCIWY €3aP®V KAl Uno-
AoyIopoU TWV UNXAVIKOV XAPAKTNPIOTIKOV TOU BEATIWHEVOU
€dAouc. =Tn ouvéxela, avaAlovTal Ta Bacika otadia oxedi-
aopoU YEQUPMV Kdl KTIPIWV HE KPITRAPIA EMITEAECTIKOTNTAG
(performance based design), Ta onoia nepiAaupavouv Tov

TA NEA THZ EEEE’'M - Ap. 64 — MAIOZ 2014 ZgAida 17



npoadiopiopo: (i) Twv osiouikwv dpaccwv oxediaouou, (ii)
TV ENBUUNT®V €MNEdWV AEITOUPYIKOTNTAG KAl TV MOCOTI-
konoinon autwv oe (iii) eNITpeENONEVa 0pIa NAPAHOPPUTEWY
avaloya Pe Tov TUNO Kal TO UAIKO KATAOKEUNG.

Meg6@odoAoyia Zxediaocuou XaAikonacodAwv - ETpayyi-
ornpiwv.- H anooTpayyioTik dpaon TwV XaAikonacodiwv,
dnNAadn n MEPIKN anoTovVwaon TwV UdaTIK®WV UNEPMNIETEWV
nou npokaAei n osiopikh ddvnon, anoTipydartal hge Tn Bondeia
KaTtaAAnAwv diaypappdatwy oxediacpou [r.x. Seed & Booker
(1977), Bouckovalas et al. (2009)]. MNelpapaTikeg HETPNOEIG,
anodeikvUouv TNV avaykn enave€eracnc Twv napadoxwv
TWV AVOTEPW AVAAUTIKOV AUCEWV, KAl OUYKEKPIUEVA TNV
enavegETaon TNG BaAcikng OXEONG MOU MEPIYPAPEl TNV avd-
nTugn udaTikwv unepniegewv ry-N/N,. 'ETol, og ouvduaouod
ME TNV nAgéov npdo@artn pebodoAoyia Twv Bouckovalas et al.
(2009) npoTeivovTal veéa OlaypappATwWV OXedIAOUOU. 3TN
ouvéxela, n agonioTia TWV VEWV dlaypaPpaTwyV oXediaouou
EAEXYETAI PECW TNG APIBUNTIKNAG Mpooopoiwong Tng ano-
oTpayyloTIkAG dpdong Twv xaAikonacdAwv kal Tn dieEaywyn
COPIOTEUPEVWYV 3-A JUVAPIK®V PN-YPAHHIK®OV aVAAUCEWV.

BaBuovounon apibuntik@wv avaAuoewyv.- To npwTto Bn-
Ma vyia Tnv avantuén Tng avaAuTikng peBodoAoyiag, nepi-
AapBavel Tn Bewpnon Tou «Igoduvapou OuoIoLopPoU BeA-
Tiwuévou EdA@ouc», oTo MAQicIo TNG apiBunTIKAG Npoco-
Hoiwaong TnNG em@aveiakng kpouoTag BEATIOHEVOU €3APOUG.
H ev Aoyw kpoUoTa, BewpsiTal opoldpopPn, HE KatdAAnAa
BeATIwpEVEG €DAPIKEG 1D10TNTEG (OXETIKA MUKVOTNTA Kal dia-
nepatoTnTa). Metd Tov Kabopiopd Twv BaAcIKWV Napadoxwv
TNG apIBUNTIKNG NPOCOHOIWONG HIAG EM@AVEIAKnG BepeAin-
ong €ni TNG avwTEPW BEATIWHEVNG KpoUuaTag, HEOW avaAu-
ocwv guaigbnaoiag, evroniovTal KAl NeplypagovTal ol punxa-
VIOMOI 01 onoiol dIENOUV TOCO TN CUCOWPEUON TWV duvaui-
KWV Kabinoswv 000 Kal To PNXaviouo aoToxiag Tng BeueAi-
wong. Ev ouvexeia, n apiBunTikf pebodoloyia ouykpiveral
Kal BaBuovopeiTal ge 0poug CEIOHIKWV KaBIZNoEwV Kal Ao-
you emitaxUvoswy Bgpeliou/BAong, EvavTl TWV KAAG TEKKN-
PIVHUEVWV NEIPAUATWV OE (PUYOKEVTPIOTN Twv Liu & Dobry
(1997).

Mapauerpikn Aispebvnon.- Me anodsdeiyyevn Tnv agioni-
oTia TNG apiBunTIknG HeBodoAoyiag, npayuartonoisitar pia
ogIpa apiBuNTIK®V avaAloswyv eAeUBspoU nediou, HEOW TWV
onoiwv npoodiopileTal 0 analTOUPEVOG OUVTEAEOTNG aVTIKa-
TAOTAONG ds, AVAAOYA HE TOV EMITPEMNOMEVO MEYIOTO AOYO
UNEPMIETEWV Fymax EVTOG TNG BEATIOPEVNG €3APIKNG KPOU-
0Tag, To eNBUPNTO NAX0G AUTAG Himp, KAl TNV APXIKN OXETIKM
nukvoTNTa TOU QuOIKoU €dda®oug Dy, (%). AkoAouBsei n
npayparonoinon TnG np®wTNg opadag Twv 84 apiBunTIK®V
avaAloewv, ol onoieg eEeTalouv Tnv enidpaon: (i) edaPikwv
1dloTATwV (i) osiopoAoyik®V napapsTpwyv kabwg kai (iii)
TWV NAPAPETPWV Tou BePeAiou OTN CEICHIKN ANOKPION HIAG
Bepelimwong €dpaldopevng o pia BeEATIwPEVN KpoloTa «anel-
pnG» €ktaong. H enidpaon Tou nAdroug 1nG BeATIwons (Limp)
JeAsTATaAl aveEapTnTa, HECW 96 €MINAEOV NAPAMPETPIKWV a-
vaAUOEwY, OTIG onoieg To NAATOC TNG BEATIWONG HEIWVETAl
oTadiakd ano TIG ouvenkeg aneipng BeATIWONG, €wg NeEpinou
To NAGTOG TOU 810U Tou Bepegliou.

Ailationwon AvaAuTik@v SXEoewv.- [a BeATiwon Aansipng
0pICOVTIAG €KTAONG, N NMPOKUNTOUCA OXEON UMNOAOYIGHOU TNnG
anoEIWUEVNG PEPOUOAC IKAVOTNTAC Quides META TO NEPAG
TnG dovnong, BacifeTal oTnv avaAuTikn oxeon Twv Meyer-
hoff & Hanna (1978), n onoia Tpononoisital kataAAnAa,
WOTE va neplypdael TG 181AITEPEG GUVONRKEG TOUu MpoPAnua-
TOG. OI OEIOIKEC KABIZHOEIG Payr™, unoAoyifovtal Pe Baon
MIa avaAuTikr €kppaacn, n onoia €ivalr oupBaTn He Tn Bew-
pnon duvapikng acrtoxiag Tumou “oAigBaivovTtog oTepeol”
(Newmark), oguvapTtnoel Twv XapakTnpIioTIKQV TNG 60vNong
(u€yioTn emiTaxuvon oTtn Bdon Tou €3aikoU OTPWHATOG
Amax(g), ApIBUOG ONUAVTIKWV KUKAWV TnG @opTiong N,, O€-
onolouca nepPiodog TNG OIEYEPONG Texc(SEC), TNG EAACTIKAG
nepiddou TNG €daPIKnG OTAANG Tsoiu(SEC) KAl TOU AMOUEIWHE-
vou C_)'l.fJVTE)\EOTI"] @&épouaag 1KkavoTnTag TnG Bepeliwong
F.S.0e5™
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H oraTioTik ene€epyaaia Tng deUTePNG opaAdag Twv apidun-
TIKQOV avaAUoewV, yia NENEPACHEVN NAEUPIKNA €KTAON BEATI-
wong odnyei otn d1aTUNWOoN TWV AVTIOTOIXWV AVAAUTIKGOV
OXE0EWV UMOAOYIOPOU TWV OEIOPIKWV KaBI{NOewV Kal Tng
anouEIMPEVNG PEPOUOCAC IKavoTNTAG. Mpog disukdAUvon wo-
TOOO TNG XPNONG TNG avaAuTIKnG peBodoAoyiag, npoTeivovTal
Ta diaypapyparta oxediaoyol Tou EXAHATOG 2, TA Onoia £ni-
TPEMOUV TNV EKTINNON TOU AOYOU TWV OEIOUIKWV KaBI{Noswv
KAl TOU QrousIwUEVOU OUVTEAEOT ao@aAsiac yia nenepa-
OMEVou MAGTouC Kal BaBoug BeATiwon, WG ouvapTnon TWV
avTioToixwv npoPBAEwewyv yia anegipn BeATiwon, kKabwg kai To
AOYO Vim,/B?, 6rou B To nAaTog Tou Bepehiou Kal Vig, 0 Oy-
KOG TNG BeATIWHEVNG JwvNnG, OPITOHUEVOG WG TO YIVOUEVO TOU
nAdToucg £ni To BaBog TNC BeATiwpévNg {wvng. Ta NPoTeEIvVO-
Heva opia “BEATIOTNG OIKOVOHO-TEXVIKA BeATimong” and Tig
aplOunTIkEG avaAuaelg, dianioTveTal 0TI CUPPWVOUV IKa-
voroinTika Pe Ta Opia nou npoteivovTal and Tnv Ianwvikn
Ynnpeoia MuponpoaoTaciag (JFDA, 1974) kai Toug Tchuchida
et al. (1976) yia Tn BeATiwon peUCTONOIRCIHWY £DAPWV NPIV
TNV KATAOKEUN €NIPAVEIAK®V BEPENIDOEWVY.
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SXAHAa 2: AOYoc duVapikwv Kabilroswyv NePIOPICUEVNG
(Payn) NPOG aneipn BeATIWON (Payn™) KAl ANOUEIWHEVOU CUV-
TeAeoTr acpaleiag yia nepiopiopevn (F.S.qeq) NPOG ANEIpN
BeATiwon (F.S.qeg™) OUVAPTACE! TOU AOYOU Vimo/B? yia Sia-

(POPETIKEG TINEG TOU AOYOU Himp/B yIa apXIKEG TINEG ANOPEIwW-
HEvou OUVTEAEDTH) aoPaAeiag F.S.4ee™ = 1.50 - 2.50.

Zupngpaopara

Ta npoTeivopeva opia “BEATIOTNG OIKOVOHO-TEXVIKA BEATIW-
ong”, anod TIG apiBuNTIKEG avaAUoelg, CUP@WVOUV IKavonoin-
TIKA PE Ta Opla nou npoTeivovTal and Toug d1aBECIPOUG Ka-
voviopuoUG. H peyioTonoinon Twv W@EAEI®V and Tnv napou-
oia TnNG enipavelakng BeATIWPEVNG KpoUoTag eniTuyxdvovTal
yla OXETIKA EKTEVEG €UPOC BEATIWONG, TO OMNOIO PTAVEI €WC
kal 20 qopég To NAATOG Tou Bepeliou, eMIPEPOVTAG KAl TNV




€KTOEEUON TOU QVTIOTOIXOU KOOTOUG KATAOKEUNG. ZUVENWG,
n npoTeivopevn peBodoAoyia oxedlaopou eival TEXVIKA Kal
OIKOVOMIKA BI®OIYN yia TIWEG nAAToug (Limp) Kal BaBoug
(Himp) BeATiwoNG 2 - 3.5 kail 0.50 €wg 2.00 (popeg To NAATOG
Tou BepeAiou B avrioToixa.

H diaTpIBr eknoviBnke otov Topéa MewTeXVIKAG Tou EBVIKOU
MeTooBiou MoAuTexveiou und Tnv eniBAeywn Tou K. MNouko-
BaAa, KaBnyntn E.M.M. kai eEeTacOnke Tnv Tpitn 29 AnpiAi-
ou 2014.
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AIAKPIZEIZ
EAAHNQN
F’EQMHXANIKQN

BpaBeuon
Mapiavvag AmAn kai Imavvn AvaotaconouAou

210 8° AlgBvég Zuvedpio «Physical Modelling in Geotechnics
2014" (ICPMG2014), nou JIggnxOn and Tig 14 €wg TIg 17
Iavouapiou 2014 oTo Perth Tng AuoTtpaAiag (oTo University
of Western Australia), Ta peAn Tou Epyaortnpiou Edagpopn-
Xavikng Tou EMN, Mapiavva AwAn kal Iwdvvng Avaotaco-
nouAog TIuABnkav pe To ICPMG2014 Best Paper Award.

THE UNIVERSITY OF WESTERN AUSTRALIA

8" INTERNATIONAL CONFERENCE ON PHYSICAL
MODELLING IN GEOTECHNICS

ICPMG2014 best paper Award

M. Loli, I. Anastasopoulos, J.A. Knappett and M.J. Brown
for the paper entitled

Use of Ricker wavelet ground motions as an alternative to
push-over testing

Prof, Christophe Gaudin Prof. David J. White
Chair ICPMG2014 Vice-Chair ICPMG2014
Chair ISSMGE TC104 Secretary ISSMGE TC104
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NEA ANO TIz
EAANAHNIKEZ KAI
AIEONEIz
FEEQTEXNIKEZ ENQZEI2

@ International Society for Rock Mechanics

Infomail, 28th February 2014

Dear Member

The ISRM Digital Library, with the papers from ISRM meet-
ings and congresses, is hosted by OnePetro and run by
the Society of Petroleum Engineers.

ISRM individual members are allowed to download up to
100 papers from ISRM meetings per year, while corporate
members are allowed 250 yearly downloads.

OnePetro has recently upgraded their site and unfortunately
the way you used to log in was deactivated. The usernames
and passwords you used for OnePetro no longer work.

The ISRM Secretariat and OnePetro have been working in a
new way to give access to ISRM members, which is now
implemented:

e Every ISRM member was given a token, which is a
unique numerical string.

e You can obtain your token by logging in at the ISRM
website and then clicking on "My Account"”, on the left
of the screen. The token is near the bottom of the
screen.

e Then go to the OnePetro site, click on “Register to pur-
chase instant access” and follow the instructions. The
OnePetro site username and password are different
from those you use at the ISRM site.

e After loging in with your new OnePetro credentials, go
to "My Account", then to "Society Memberships" and
click on “"Add membership details”.

e Under “"Add ISRM membership” click on “Redeem your
ISRM access token here”.

e Insert your token in order to activate it and follow the
instructions on the page. Shortly after you will be able
to download the ISRM papers for free.

Please feel free to send our Webmaster an email if you run
into any trouble.

Best regards

Luis Lamas

ISRM Secretary-General

ISRM Secretariat, c/o LNEC, Av. Brasil, 101, 1700-066
Lisboa, PORTUGAL

Tel: (+351) 218443419; Fax: (+351) 218443021;
Website: www.isrm.net; E-mail: secretariat@isrm.net
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FEDERATION OF INTERNATIONAL
GEO-ENGINEERING SOCIETIES

http:/ /fedigs.geosindex.com

FedIGS Elects Professor Jean-Louis Briaud
New President

:
f
:
:
:

Professor Jean-Louis Briaud has been elected FedIGS Presi-
dent. In his new role, the former ISSMGE president will
help bring together experts from four international geo-
technical societies.

Professor Jean-Louis Briaud was very recently elected Pre-
sident of the Federation of International Geo-engineering
Societies (FedIGS) for the 2014-2018 term. FedIGS re-
groups the following international societies:

e ISSMGE: International Society for Soil Mechanics and
Geotechnical Engineering

e ISRM: International Society for Rock Mechanics

e [AEG: International Association for Engineering Geol-
ogy and the Environment

e IGS: International Geosynthetics Society

Dr. Briaud is a former president of ISSMGE (2009-2013).
As President of FedIGS, Briaud plans to foster cooperation
and strengthen the links between the four societies while
remaining conscious of each society’s freedom. Briaud also
wishes to strengthen the group by inviting other geo-engi-
neering societies to join FedIGS.

Briaud says that this prestigious and humbling position will
give him a chance to broaden his horizons and learn more
about rock mechanics, engineering geology, geosyntetics,
and other aspects of the rich geoworld. Briaud also plans to
work on enhancing the image of the geo-profession which
he sees as a long-term but very important goal.

Dr. Briaud is Professor and Holder of the Buchanan Chair in
the Zachry Department of Civil Engineering at Texas A&M
University. He received his Bachelor’s degree in France in
1972 and his Ph.D. degree from the University of Ottawa in
Canada in 1978. His expertise is in foundation engineering
and more generally geotechnical engineering. He has
served as President of the Association of Geotechnical Engi-
neering Professors in the USA, President of the Geo-In-
stitute of the American Society of Civil Engineers, and
President of the International Society for Soil Mechanics
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and Geotechnical Engineering. Among other awards, he has
received the ASCE Ralph Peck Award, the CGS Geoffrey
Meyerhof Foundation Engineering Award, the ASTM Hogen-
togler Award, the ASCE Huber Research Prize, and the
ASCE Martin Kapp Award. Over the last 30 years, Dr. Bri-
aud has conducted about 8.5 million dollars of research
mostly on foundations and retaining walls. He has super-
vised 49 PhD students and 90 Master students. He has
been a consultant on many projects in several countries. He
is the author of the 1992 book on “the pressuremeter” and
the 2013 book on “geotechnical engineering: unsaturated
and saturated soils”. He has published about 300 articles
and reports in geotechnical engineering and has lectured
worldwide.
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NMPOZEXEIZ
EKAHAQZEIZ
FEQTEXNIKOY
ENAIAGEPONTO2
2THN EAAAAA

. 2nd EASTERN EUROPEAN
TUNNELLING CONFERENCE

- Tunnelling in a challenging environment

ATHENS 30 September - 3 October 2014 Royal Olympic Holel Athens. Greece

30 September - 3 October 2014, Athens, Greece
www.eetc2014athens.org

It is our pleasure to inform you that the Greek Tunnelling
Society is organizing the 2"Eastern European Tunnelling
Conference in Athens on September 28 - October 1 2014
(EETC2014, Athens).

The Eastern European Tunnelling Conference is a biennial
regional traveling conference. It aims to promote the shar-
ing of knowledge, experience, skills, ideas and achieve-
ments in the design, financing and contracting, construc-
tion, operation and maintenance of tunnels and other un-
derground facilities among the countries of Eastern Europe,
on an organized basis and with agreed aims. EETC2014
aims mainly to bring together colleagues from Eastern
Europe but people from the rest of the world are also wel-
come.

The theme of EETC2014 Athens is:

“Tunnelling in a Challenging Environment”
Making tunnelling business in difficult times

The construction of underground projects is becoming in-
creasingly demanding as new challenges are emerging in
every aspect and sector of this multidisciplinary and multi-
various business. Further to the usual geological, geotech-
nical, structural and operational challenges, we are now
facing a difficult business and financial environment, which
requires the deployment of even more intelligent and effec-
tive tools and solutions.

I really do hope that the EETC2014 Athens will contribute
and further facilitate the growth of the tunnelling busi-
ness and will be a forum for scientific and professional col-
laboration.

TOPICS:

Innovative methods for Analysis and Design
Tunnelling in difficult ground conditions
Conventional urban or shallow tunnelling
Mechanized tunnelling

Hydraulic tunnels

Underground complexes

Caverns for Hydropower or Storage

Pipe jacking and microtunnelling

Innovations in tunnelling construction technology
Tunnels and shafts for mining
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Rehabilitation and repair

Safety and security in tunnels and tunnelling
Contractual and financial issues

Education and training

Case histories

Underground space use

Tunnels and monuments

O3 D

7° NANEAAHNIO EYNEAPIO

FEQTEXNIKHE MHXANIKHE

5 — 7 NosuBpiou 2014, AI'AH Zanneiou, AGRva
http://www.Zhcge2014.gr

H EAANvikn Emotnuovikh ETaipsia Edagounxavikng kai Mew-
TEXVIKNG MNXavikng, oTo NAdicio Twv dpacTnpioTATWV TNnG,
dlopyavwvel To 70 MaveAAnvio Suvédplo MewTexVIKNG Mnxa-
VIKNG uno Tnv aiyida Tou Anyou ABnvaiwv kai Tou TeXVIKOU
EnipeAnTnpiou EAAGSAG. STOXOG Tou Zuvedpiou eival va Kka-
Taypayel TIg NpoodouG TNG YEWTEXVIKNAG UNXAVIKNAG oTnV EA-
Aada Tou 21ou aiwva 6nNwg avTikatonTpifovTal oTa onuavTi-
KA YEWTEXVIKG aAAa kal aAAa £pya (o1dnpodpopikd, odonol-
iag, Aigevika, udpaulikda, KTipiakd, nepiBaAAovTika) pe on-
HaVTIKO YEWTEXVIKO AVTIKEINEVO, MOU €XOUV MEAETNOei Kal
KATAOKEUAOTEl 1| KataokeualovTal, KaBmG Kal oTa anoTeAE-
OHaTa TNG EPEUVNTIKAG dpacTnPIOTNTAG TWV EAANVIK®OV MO-
AUTEXVEIWV Kal MOAUTEXVIKWV OXOA®V. Enidiwgn eival ol gp-
yaoieg Tou Zuvedpiou va avadeifouv mpwTOTUMNA OTOIXEIA
OUMBOANG TNG YEWTEXVIKAG MNXAVIKAG aAAd kal va npofd-
Aouv BewpnTIKEG KAl MEIPANATIKEG EPEUVEG O £daQikd, Bpa-
X®On Kal nuiBpaxwdn UAIKG nou Bpnkav f pnopolv va
Bpouv e@appoyn oTnv npagn."

OepaTIKEG EVOTNTEG

1. Z}Junsplcpopc'l Edapwv: 'Epeuveg Ynaibpou kal EpyaoTtn-
piou

Jupnepipopa Edapwv: Mpooopoimuara

Enipaveiakeg kal BaBeiég OepeAimoeig

AAMNAenidpaon EdAgoug - KaTaokeung

Mpavr) - KatoAioBnoeig

Babeieg Ekoka®eg - AvTioTnpi&eig

Znpayyeg

BeATiwoeig Edapwv

®paypara, AonAa Enixwpara

© 0O NOOU AN

. OnAiopéva Emixopara

. Epappoyn Eupwkwdikwv

. Epappoyeg MrewouvBeTIkK®V YAIKQOV

. Edapoduvapikn / Texvikr Zeigpoloyia

. Bpaxopnxavikn

. MepiBaAAovTikr) FEWTEXVIKN

. Evepyeiakn Mewtexvikn (energy geotechnics)

=
= O

P e e e e
N o b~ WN

. MoAmoTikr) KAnpovouid kar FewTexvikn Mnxavikr

-
(o]

. AidaokaAia kalr Maenon rewTexvikng Mnxavikng
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

Ma TiIg NaAaIOTEPEG KATAXWPNOEIG NEPICOOTEPEG NANPOPOPI-
€C MMopouv va avalnTnbouv oTa nponyoUpeva TeUXn Tou
«nepI0dIKOU» KAl OTIG NApaTIBENEVEC I0TOTEAIDEG.

82nd Annual Meeting of ICOLD: Dams in Global Environ-
mental Challenges, Bali, Indonesia ~ 1-6 June 2014,
http://www.icold2014bali.org

World Landslide Forum 3, 2 - 6 June 2014, Beijing, China,
http://wlf3.professional.com

3 O

2014 ISRM Conference on Soft Rocks

SHM b 20]4
6 -7 June 2014, Beijing, China
http://issr2014.skigdu.com

On behalf of the organizing committee, we are delighted to
invite you to participate in 2014 ISRM Conference on Soft
Rocks (ISSR2014) to be held in Beijing, China, on June 6-7,
2014. This Symposium is a common endeavor of ISRM
Commission on Soft Rocks, Chinese Society for Rock Me-
chanics and Engineering (CSRME) and State Key Laboratory
of GeoMechanics and Deep Underground Engineering, who
are doing their best to offer a pleasant and interesting
event.

We have prepared an appealing program with a good num-
ber of keynote lectures by some of the world’s leading ex-
perts on soft rock mechanics. Some experts will also pre-
sent lectures representing the latest advancement and fron-
tier achievements in soft rock mechanics.

You will also have the privilege to visit our city and country.
Lively and dynamic, Beijing is an old and modern city, very
famous for its long history, ancient culture and modern
architecture.

It is a special honor for us to host for ISSR2014 in China
and we strongly hope that an exciting program and the
charms of Beijing will combine to make this a successful
and memorable event.

We look forward to meeting you in Beijing in June 2014.
Theme & Topics

e Concept and classification of soft rocks;

e Physical and mechanical characterization of soft rocks;

e Stability analysis, monitoring and control technology of
soft-rock slope;

e Deformation mechanism and control technology of soft-
rock tunnels;
e Design measures of soft-rock engineering

Excellent papers will be selected to be published in the
Journal of Rock Mechanics and Geotechnical Engi-neering or
in the International Journal of Mining Sci-ence and Technol-
ogy.

Contact

Secretariat

Dr. Na Zhang, Email: ISSR2014@gmail.com

Chinese Society for Rock Mechanics and Engineering (NG
China of ISRM)
Ms. Wen-li Xu, Email: csrme@163.com
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4th Annual Underground Infrastructure & Deep Foundations
Qatar, 08 - 11 June, 2014, Doha, Qatar, enquiry@igpc.ae

O3 D

INTERNATIONAL
CONFERENCE ON APPLIED
= " EMPIRICAL DESIGN

_ 2/ METHODS IN MINING

9-11 June 2014, Lima, Peru
http://issr2014.skigdu.com

This ISRM Specialised Conference is organised by the Peru-
vian Society of Geoengineering (the ISRM National Group of
Peru) and integrates the activities of the ISRM Commission
on Design Methodology. It will take place in Lima, Peru, 9-
11 June 2014.

Classification systems and characterization of rock masses,
its application in design, either by empirical methods or
numerical methods are currently employed throughout the
world mining industry. The main objective of the event is to
bring together users and designers to present, discuss and
share their experiences with these design techniques. In
addition to the lectures that we will present, you will find
short courses, field trips, posters and a technical exhibition.
We invite you to be part of this event.

Information and Registration

Phone: (511) 437 7854
info@geoingenieria.org.pe
inscripciones@geoingenieria.org.pe

Geoingenieria2014@gmail.com
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6 émesJournéesAfricaines de la Géotechnique
9 - 13 June 2014, Ouagadougou, Burkina Faso
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Organizer: CTGA

Contact person: Dr Etienne Marcelin Kana

Address: 5, Rue Monseigneur Graffin,B.P 20369,Yaounde,
Cameroon

Phone: +23799500510

E-mail: emk2cm@yahoo.fr
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The 12" International Workshop on Micropiles (IWM),
Krakow, Poland, June 11-14, 2014,
http://www.iwm2014.0rg

GeoHazards 6, June 15 - 18, 2014, Kingston, Canada,
http://www.geohazards6.ca

ISSMGE Technical Committee 207 INTERNATIONAL CON-
FERENCE ON GEOTECHNICS Soil-Structure Interaction
Underground Structures and Retaining Walls, Saint Peters-
burg, 16-18 June 2014, www.tc207ssi.org

8th European Conference “Numerical Methods in Geotechni-
cal Engineering” NUMGE14, Delft, The Netherlands, 17-20
June 2014, www.numge2014.org
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The 6th International Conference on
Unsaturated Soils UNSAT 2014
02 - 04 July 2014, Sydney, Australia

Contact person: Adrian Russell, a.russell@unsw.edu.au

O3 D

2" International Conference on Vulnerability and Risk Ana-
lysis and Management & 6% International Symposium on
Uncertainty Modelling and Analysis - Mini-Symposium
Simulation-Based Structural Vulnerability Assessment and
Risk Quantification in Earthquake Engineering, 13-16 July
2014, Liverpool, United Kingdom,
http://www.icvram2014.0org

GeoHubei 2014 International Conference Sustainable Civil
Infrastructures: Innovative Technologies and Materials, July
20-22, 2014, Hubei, China
http://geohubei2014.geoconf.or

ICITG 2014 Second International Conference on Informa-
tion Technology in Geo-Engineering, 21-22 July 2014, Dur-
ham, UK, www.icitg.dur.ac.uk

Second European Conference on Earthquake Engineering
and Seismology, 24-29 August 2014, Istanbul, Turkey
www.2eceesistanbul.org

TC204 ISSMGE International Symposium on "Geotechnical
Aspects of Underground Construction in Soft Ground" - IS-
Seoul 2014, 25-27 August 2014, Seoul, Korea,
csyoo@skku.edu

3 O

ESD,2014

Advances in C ‘Engineering for Sustainable Development
International Conference on Advances in
Civil Engineering for Sustainable Development
27-29 August 2014, Nakhon Ratchasima, Thailand
http://acesd.sut.ac.th/index.php?acesd=9c847ec878
ac085f8c0c829a241d5a35

The School of Civil Engineering, Suranaree University of
Technology, being determined and dedicated to excel in
instructions, research, academic service, and transfer of
technology, will host a conference on Progress in Civil Engi-
neering for Sustainable Development (ACESD 2014), 27-29
August 2014, at Suranaree University of Technology, to
commemorate its two decades in 2014, in cooperation with
Research Center for Excellence in Civil Engineering, Asso-
ciation of Engineering Institutes of Thailand under Royal
Patronage ad Geosynthetics Society, with the following pur-
poses:

1.To provide a forum for disseminations of modern knowl-
edge of and information on civil engineering and struc-
ture engineering by scholars, researchers, and engineers
from around the world.

2.To act as a venue for presentations of research results in
the applications of agricultural and industrial waste mate-
rials within the domain of civil engineering, to reduce en-
vironmental and pollution problems.

3.To provide an arena for presentations of research results
in the development of smart engineering materials and
smart basic structures within the sphere of civil engineer-
ing.

4.To provide a forum for presentations of research results
in soil improvement techniques and applications of syn-
thetic materials in the work of civil engineering.

5.To act as a place for exchanges of new knowledge and
experience in research among academics, researchers,
and engineers in and outside Thailand for sustainable de-
velopment of new bodies of knowledge in civil engineer-
ing and creations of cooperation networks among aca-
demics, researchers, and engineers from different coun-
tries.

Topics

e Pavements and Railways

Pavement materials and structures

Innovative pavement analysis and design

Pavement management systems

Long-term pavement performance prediction
Non-destructive testing of asphalt pavement

Modeling of asphaltic materials and pavements
Pavement response analysis under static and moving
wheel loads

Pavement Recycling

Geotechnics of road and railtrack structures

Railway geotechnics

Railway structures: Bridges, tunnels and transition
zones

Track design, construction and maintenance

Track monitoring

Trackbeds: Sleepers and ties

Other related topics

e  Ground improvements and Ground controls
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Compaction of soil and granular materials
Deep soil improvement

Soil stabilization with lime and cement
Geosynthetics Applications

Foundations

Geomechanics

Seepage and porous mechanics

Rock mechanics and rock engineering
Other related topics

. Smart materials and Smart structures

Composite Material and Structures
Concrete Technology

New Construction Materials
Geopolymer composite materials
Lightweight materials
Innovations in Structural Design
Structural and Solid Mechanics
Structural Dynamics

Sustainable Buildings

Tall Buildings

Other related topics

e  Water Supply

Water Resources and Desalination

Water pumping and Distribution

Priority issues related to water resources: natural wa-
ter quality trends

Conventional and advanced treatment processes for
drinking water

Water Treatment plants operation

Reliability improvement of water supply systems;
Sludge from water treatment plant and application
(treatment and management)

Energy efficiency at water and wastewater plants
Energy-saving and energy efficiency in water and
wastewater treatment systems

Energy-saving and energy efficiency in water and
wastewater distribution networks

Water leakage management

Global warming for water issues

GIS (application & Technology)

Other related topics

Contact Information

Prof.Dr. Suksun Horpibulsuk

Assoc.Prof.Dr. Avirut Chinkulkijniwat

Dr. Cherdsak Suksiripattanapong

E-mail: suksun@g.sut.ac.th

E-mail: avirut@sut.ac.th

E-mail: cherdsak 2526@hotmail.com

Ms. Natthaya Kingkhokruad (Civil Engineering School Sec-
retary),

Phone: +66 44-224-421, Fax: +66 44-224-607

E-mail: natthaya@sut.ac.th

Address

School of Civil Engineering, Institute of Engineering,
Suranaree University of Technology

111 University Avenue, Muang, Nakhon Ratchasima 30000
THAILAND

Web site: http://acesd.sut.ac.th/index.php
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International Symposium on Geomechanics from Micro to
Macro (TC105), 01 - 03 September 2014, Cambridge,
United Kingdom, http://is-cambridge.eng.cam.ac.uk
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International Conference on Industrial and Hazardous
Waste Management “CRETE 2014”, September 2" - 5%,
2014, Chania, Crete, Greece, http://www.hwm-
conferences.tuc.gr

Geosynthetics mining solutions 2014, September 8 - 11,
2014, Vancouver, Canada,
http://www.geosyntheticssolutions.com

JUBILEE CONFERENCE 50th Anniversary of Danube-
European Conferences on Geotechnical Engineering Geo-
technics of Roads and Railways, 9 - 11 September 2014,
Vienna, Austria, www.decge2014.at

IAEG XII CONGRESS Torino 2014 Engineering Geology for
Society and Territory, IAEG 50th Anniversary, September
15-19, 2014, Torino, Italy, www.iaeg2014.com

10th International Conference on Geosynthetics - 10ICG,
Berlin, Germany, 21 - 25 September 2014 www.10icg-
berlin.com

14th International Conference of the International As-
sociation for Computer Methods and Advances in Geome-
chanics (14IACMAG), September 22 - 25, 2014, Kyoto,
Japan, www.14iacmag.org

14th World Conference of the Associated Research Centers
for the Urban Underground Space (ACUUS 2014), Septem-
ber 24-26, 2014, Seoul, Korea
http://acuus2014.com

EETC 2014 ATHENS 2nd Eastern European Tunnelling Con-
ference, 28 September - 1 October 2014, Athens, Greece,
www.eetc2014athens.org
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Oct 12-14, 2014
Nanjing, China

5th International Forum on Opto-electronic
Sensor-based Monitoring in Geo-engineering
(5th OSMG-2014)
Oct 12-14, 2014, Nanjing, China
http://www.osmg2014.com

The 5th International Forum on Opto-electronic Sensor-
based Monitoring in Geo-engineering (5th OSMG-2014) will
be held in Nanjing, China, on Oct 12-14, 2014. This forum
was sponsored by Nanjing University, and organized by
Center for Engineering Monitoring with Opto-Electronic
Sensing (CEMOES) of Nanjing University, and Nanjing Uni-
versity High-Tech Institute at Suzhou. The co-organizers of
this forum include NSFC, China National Group of IAEG,
ISHMII, ISEG, The Hong Kong Polytechnic University, fibris
Terre GmbH, Suzhou Nanzee Sensing Co. Ltd, and 41% In-
stitute of China Electronics Technology Group Corporation.

The theme of this forum is “Monitoring and Early Warning
of Geological Disasters”. There will be about 250 delegates
in this forum. About 20 outstanding experts will be invited
to give the plenary presentations. The 4th Short Course on
Distributed Fiber Optic Sensing Technologies will be held
during the forum. Some well-known production suppliers
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will come to exhibit their products. Several Best Paper
Awards and Outstanding Contribution Awards will be con-
ferred at the forum.

With the rapid development in the construction of civil in-
frastructures and the frequent occurrence of severe
weather conditions and earthquakes in China, there have
been more and more geological disasters, including land-
slides, debris flows, land collapse, ground subsidence and
fissures, which have caused tremendous losses in the lives
and properlies. To prevent and mitigate various potential
disasters, the improvement of the level of engineering
monitoring technology is of great importance. In recent
years, the opto-electronic sensor-based monitoring tech-
nologies, such as the distributed liber optic sensing tech-
nologies, such as Brillouin optical frequency/time domain
technologies (BOTDR/A, BOFDR/A, OTDA, COTDR), Raman
optical tima domain technologies (ROTOR), liber Bragg
grating technologies (FBG), optical interferometry technolo-
gies, optical fiber fluorescence technologies, electric Fre-
quency / Time Domain technologies (TDR, FDA), and Micro-
Electro-Machanism System (MEMS) technologies, have
played an increasingly important role in monitoring and
early warning of geological disasters. Due to their apparent
advantages, the development and application of these
technologies have become a rasearch focus all over the
world.

As the fifth forum following the 1%, 2", 3™, and 4" Interna-
tional Forums on Oplo-electronic Sensor-based Monitoring
in Geoengineering held by Nanjlng University, China, in
2005. 2007, 2010, and 2012, respectively, this forum will
focus on the subject of “Monitoring and Early Warning of
Geological Disasters”, on which related topics will be dis-
cussed and communicated. During the forum, some well-
known foreign and domestic scholars and exparts will be
invited to give keynote lectures on up-to-date research
findings, hotspots and difficult subjects in the geo-engineer-
ing monitoring field. An information release and communi-
cation plallorm for new technologies and products of rele-
vant suppliers will be provided, as well.

MAIN TOPICS

e Recent development of opto-electronic sensor-based
monitoring technologies

e Innovative demodulation technologies for opto-electro-
nic sensing network

e Dala acquisition and wireless transmission technologies
of opto-electronic sensing network

e Temperature compensation and abnormality recognition
of opto-electronic sensing network

e Distributed monitoring technologies of multi-field in-
formation engineering geology

e Solutions of field installation and dafa transmission of
fiber optic sensors

e Monitoring and early warning systems of geological dis-
asters based on opto-electronic sensing network

e Developmenf of special opto-electronic sensors for
monitoring geologica! disasters

e Integration of opto-electronic sensing network in moni-
toring geological disasters

e Monitoring technologies of geo-materials with large de-
formation

e Monitoring and early warning of rockfalls, landslides,
debris flows, ground subsidence and fissures

e Monitoring of ground deformation induced by the con-
struction of urban rail transits, hydraulic structures, ul-
tra-high-voltage transmission structures, etc.

e Distributed monitoring in protection of historic buildings

e Distributed monitoring in mining and deep underground
engineering
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CONTACT

For inqury or abstract/paper submission, please contact Dr.
Hong-Hu Zhu.

® E-mail: 0smg2014@nju.edu.cn

= Mailing Address: Mailbox 645. Nanjing University (Xianlin
Campus), 163 Xianlin Avenue, Nanjing 210046. China

" Tel: +86-25- 83597888

" Fax: +86-25-83597888

= Website: www.osmg2014.com
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International Congress Tunnels and Underground Space
risks & opportunities, 13-15 October 2014, Lyon, France,
www.congres.aftes.asso.fr/en/content/invitation

ARMS 8 - 8th ISRM Rock Mechanics Symposium, 14-16
October 2014, Sapporo, Japan
www.rocknet-japan.org/ARMS8/index.htm

o™ International Conference on Structural Analysis of His-
toric Constructions, 14 - 17 October 2014, Mexico City,
Mexico, www.linkedin.com/groups/SAHC-2014-Mexico-City-
3930057.5.213150607

O3 D

6th International Conference on
Protection of Structures Against Hazards
16-17 October 2014, Tianjin, China
http://cipremier.com/page.php?764

Catastrophic consequences could occur as a result of inade-
quate provisions or lack of understanding of the perform-
ance of structures/components subjected to hazardous
man-made loads or loads caused by nature. And, it is only
through the experience and ingenuity of Man that the num-
ber of fatal and catastrophic incidences is reduced. Exten-
sive research, testing and advanced computational model-
ing have been used to better understand the effects of
loading on the performance of structures and components.
Nature, too, has its way of creating an optimum solution to
support loading. The aim of this conference is to provide a
platform of like-minded individuals from a diversity of
background to exchange ideas and to interact productively
to deliver better understanding of the complex world we
live in.

This conference addresses topics related to the protection
of buildings/components and occupants to natural and
man-made hazards. The conference considers issues that
will promote better understanding of the performance of
structures and components. Innovative solutions are
needed to address many matters occurring daily, and scien-
tists, researchers and engineers are in the best position to
address them.

Special topics, such as protection of occupants in buildings
from the hazards of chemical or biological contamination
and the hardening of structures to protect occupants from
the effects of explosions, vibration of structures, earth-
quake effects, fire safety for structures, ground subsidence,
etc. are specially welcomed.
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Conference Theme

The engineering and technological aspects and issues that
will make buildings and structures safer against:

- Terrorists attacks

- Impact and shock loads

- Fire

- Chemical and biological hazards

- Structural collapse (architectural, structural and con-
struction)

- Corrosion and natural degradation

- Natural hazards (landslides, earthquakes, tsunami,
hurricanes, etc)

- Vibrations

- Ground subsidence

- Blast Effects on Structures

- Geotechnical Hazards

- Hazards in Dams

- Floods and bushfires (or wildfires)

- Climate Change

Related issues are also invited, such as:

- Mitigation (preventive measures)

- Rescue, safety and evacuation techniques
- Risk and reliability

- Disaster Prevention

Other important themes within the scope of the Conference
may be considered for inclusion and discussion.

CI-PREMIER PTE LTD

150 Orchard Road #07-14, Orchard Plaza, Singapore
238841.

Tel: +65 67332922 +65 91270094

E-mail: ci-p@cipremier.com website: www.cipremier.com
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2" International Conference Innovations on Bridges and
Soil - Bridge Interaction IBSBI 2014, Athens, 16 - 18 Octo-
ber, 2014, http://ibsbi2014.ntua.gr

1st International Conference on Volcanic Landscapes
(VOLAND 2014), 16 - 18 October 2014, Santorini Island,
Greece, voland@heliotopos.net

1st International Conference on Discrete Fracture Network
Engineering, October 19 - 22, 2014, Vancouver, British
Columbia, Canada, www.dfne2014.ca

O3 D

12" International Conference
Underground Infrastructure of Urban Areas
22-23th October 2014, Wroclaw, Poland
http://www.uiua2011.pwr.wroc.pl

The aim of conference is to create a forum in order to de-
velop an exchange of experiences and provoke a discussion
on the topics related to building of tunnels and underground
infrastructure in the cities. The issues such as geotechnical
tests and town planning could also be brought up in this
forum. The discussion on various problems related to un-
derground infrastructure such as tunnels (traffic and rail-
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way tunnels, and underground), water and sewage ducts,
garages, and subways is anticipated. It is hoped that the
possibilities of using an underground space associated with
town planning and modernization of cities will be analysed
as well. An important impulse for the conference is starting
the studies on the design of Wroclaw underground.

The organizers wish to involve a wide body of people from
different sectors. Scientists, investors, designers, contrac-
tors, and students have different point of view and thus
possibly varying opinions. It is hoped that the analysis and
the comparison of these different views will allow drawing a
fruitful conclusions. The subject matter of conference is
very crucial and up-to-date due to a current need for ad-
justing underground infrastructures to nowadays standards
and requirements. The impact of these structures on the
environment and the principles of sustainable development
have to be considered nowadays.

CONTACT

CONFERENCE INFORMATION AND PROMOTION BOARD
Andrzej KOLONKO

phone: 0048 71 320 29 14,

Mobil Tel.: +48 507043537

e-mail: andrzej.kolonko@pwr.wroc.pl
Arkadiusz SZOT

phone : 0048 71 320 3466,

Mobil Tel.: +48 606639424

e-mail: arkadiusz.szot@pwr.wroc.pl
Marta DUDEK (webmaster)

e-mail: marta.dudek@pwr.wroc.pl

CORRESPONDENCE ADDRESS

Wroctaw University of Technology

Institute of Civil Engineering

Wybrzeze Wyspianskiego 27

50-370 Wroctaw, Poland

with a postscript:

“Underground Infrastructure of Urban Areas 2014”
e-mail: uiua2014@pwr.wroc.pl

O3 D

AusRock 2014
3rd Australasian Ground Control in Mining
Conference - an ISRM Specialized Conference
5 - 6 November 2014, Sydney, Australia

Contact Person: Sienna Deano
Telephone: +61 3 9658 6126
E-mail: sdeano@usimm.com.au

(C- 4R -0)

3rd ISRM International Young Scholars'
Symposium on Rock mechanics -
an ISRM Specialized Conference
8 - 11 November 2014, Xi‘an, China

Contact

Telephone: +86 10 62332 464
Fax: +86 10 62334 098
E-mail: caimeifeng@ustb.edu.cn
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7th International Congress on Environmental Geotechnics,
10-14 November 2014, Melbourne, Australia,
www.7iceg2014.com

O3 D

GEOMATE 2014
Fourth International Conference on
Geotechnique, Construction Materials +

Environment
19 - 21 Nov. 2014, Brisbane, Australia
http://www.geomate.or

The Fourth International Conference on Geotechnique, Con-
struction Materials and Environment, GEOMATE 2014, will
be held in Brisbane from 19 to 21 November 2014, in con-
junction with the University of Southern Queensland, Aus-
tralia, GHD, Australia, GEOMATE International Society, AOI-
Engineering, Useful Plant Spread Society, HOJUN and Glori-
ous International. It aims to provide a great opportunity to
share common interests in geo-engineering, construction
materials, environmental issues, water resources, and
earthquake and tsunami disasters.

The conference will be dedicated to those affected by the
tragic Tohoku-Kanto earthquake which occurred on Friday
11 March 2011, at 14:46 Japan Standard Time, in which
the north east of Japan was severely damaged.

The three previous events were held in Tsu City, Mie, Ja-
pan, Kuala Lumpur, Malaysia, and Nagoya, Japan, with
more than 150 participants at each event. The organis-
ers encourage and welcome your enthusiastic participation
and look forward to receiving contributions demonstrating
in-depth multi-disciplinary technology towards new re-
search and development.

Themes

Conference themes will consider papers in the following
topics:

Advances in Composite Materials
Computational Mechanics
Foundation and Retaining Walls
Slope Stability

Soil Dynamics

Soil-Structure Interaction
Pavement Technology

Tunnels and Anchors

Site Investigation and Rehabilitation
Ecology and Land Development
Water Resources Planning
Environmental Management
Earthquake and Tsunami Issues
Safety and Reliability

Geo-Hazard Mitigation

Case History and Practical Experience
Others

Secretariat

Mr. Ryan Kemp, Secretary, Faculty of Engineering and Sur-
veying USQ Springfield Campus Education City, Sinna-thamby
Boulevard, QLD, 4300, Australia

E-mail: Ryan.kemp@usg.edu.au
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Tel: 61-7-46312550,
Fax: 61-7-46312526

Dr. Zakaria Hossain,

General Secretary,

A/Prof., Graduate School of Bioresources, Mie University
1577 Kurima Machiya-cho, Tsu-city, Mie 514-8507 Japan
E-mail: geomate@gi-j.com

Tel & Fax: +81-59-231-9578
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Intemational Symposium

Z0NALG

Science, Engineering & Management

20-21 November 2014, Kathmandu, Nepal
http://www.ngeotechs.org/ngs/index.ph eohazar
ds-2014

As one of the most important branches of civil engineering,
geotechnical engineering probably has the longest history
of development. Some of the first geotechnical construction
activities were traced back in the form of irrigation and
flood control dykes, dams, and canals in ancient Egypt that
were built as early as 2000 years ago. However, up until
the 18th century, all knowledge was limited in the form of
an art than a science relying largely on past experience. It
was only in the 19th century the geotechnical engineering
started to receive greater theoretical basis. In about past
200 years, this discipline has developed extensively, but
basic theories and principles still remain the same and what
have changed in recent times are experimental techniques,
advances in numerical modeling, and design standards.
Today, the International Society for Soil Mechanics and
Geotechnical Engineering (ISSMGE) brings together all geo-
technical engineering professionals and researchers into a
single forum and streamlines any further development of
this discipline.

However, the gap in practice of geotechnical engineering
principles between developed and developing nations is
immensely wide. Many developing nations do not ade-
quately consider geotechnical engineering design in infra-
structure development and building construction. Nepal, for
example, despite having established a national geotechnical
society as well as producing geotechnical engineers through
a graduate course, lacks proper geotechnical design guide-
lines for roads, bridges, and buildings. Natural hazards such
as earthquakes, landslides, and floods, which frequently hit
Nepal and are one of the major development hurdles in the
country have also not been adequately studied and ex-
plored from geotechnical engineering perspective. It is
therefore important that the research and technological
knowhow the developed nations possess is transferred to
the practicing nations. As a country in the central Himalaya,
Nepal particularly suffers from frequent landslides and
floods in annual basis, but the threat of a great earthquake,
which is expected to hit any part of Nepal within the next
10-20 years is far greater than the decades of landslide and
flood damages.

So as to deal with massive geotechnical challenges and

bring into effect geotechnical engineering design and prac-
tices together with the development of education and re-
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search in the country, Nepal Geotechnical Society (NGS)
was formally registered with the Government of Nepal in
1993. Apart from various national seminars and guest lec-
ture programs, we in NGS have been involved in interna-
tional activities through our affiliation with the ISSMGE for
more than a decade. Yet, following a few technical difficul-
ties and at the same time largely retarded infrastructure
development activities in the nation, we have not been able
to exchange our experience with the international profes-
sionals and experts through any international events. De-
spite many attempts to hold an international event in Ne-
pal, most of our activities have been willingly or unwillingly
limited within the country. Among the Asian national geo-
technical societies too, we have not been able to emerge as
an active society in the region. With current membership
strength of about 100, we are now trying to revive through
various regular programs, and have planned to hold this
international event in Nepal next year November together
with ISSMGE ATC-3. As a first attempt to have an interna-
tional scientific meet in the homeland, we have preferred to
discuss our geotechnical concerns of geohazards with our
international colleagues particularly because natural haz-
ards are one of the important topics for geotechnical engi-
neers and researchers in Nepal as well as in the world. The
symposium organizing team requests you all to disseminate
this information to all your colleagues and make everyone
participate in this international event of geo-community.

Aims and Objectives

Many Asian nations suffer every year from various kinds of
natural disasters. Recent world disaster reports indicate
that of the total annual disaster loss in the world, Asia
alone contributes about 70%. In Asia too, the nations in the
pacific ring of fire and the Himalayan region are the ones
that suffer the most in earthquake- and rain-induced natu-
ral disasters. Among the Himalayan region nations, Nepal
probably suffers the most in annual basis, where in average
about 200 people still lose their lives in landslides and
floods. In addition, one estimation indicates that more than
50,000 people will be killed and hundreds of thousands will
be injured mainly due to building collapse and fall of objects
during an earthquake, which is expected to hit Nepal and
the mid Himalayan region within the next 10-20 years. Past
one decade of earthquake and tsunami disasters in the
world has already claimed more than half a million people
while landslides, floods, and volcanoes have also killed tens
of thousands people all over the world. So, focusing on
earthquake, landslides and floods, and related natural haz-
ards, this international symposium is going to be organized
with the following objectives.

e Bring together the world geo-community into a single
forum and discuss science and engineering issues of
geohazards for an appropriate and timely understand-
ing as well as exchange of recent advances in research
and practice.

e Provide a forum to the world geo-engineers and geo-
scientists to feel the situation of geohazard risk in the
Himalayan region and to learn from the need of devel-
oping geosciences and geotechnical engineering so as
to deal with the geohazards.

e Appeal to the world geo-community the activities of
Nepal Geotechnical Society and ISSMGE ATC-3 and
draw the world attention for an intensified development
of geotechnical engineering and geosciences in Nepal.

e Appeal to the Nepalese government authorities as well
as all stakeholders the need of strengthening geotech-
nical engineering design and construction guidelines
not only in the field of geohazards but also in infra-
structure development and construction activities.
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Technical Session Themes

Not restricting fully to the items listed below, this interna-
tional symposium is being planned to encompass the fol-
lowing general technical session themes and subthemes.

1. Earthquake

Seismic design of geotechnical structures
Liquefaction

Ground improvement techniques

Microtremor monitoring and damage prediction
Physical and numerical models

Case studies and field survey reports

GIS technique and hazard/risk mapping

2. Landslides and Flood

Prevention design and practices

Early warning techniques

Monitoring and prediction

Physical and numerical models

Experiments and mechanism interpretations
Case studies and field survey reports

GIS technique and hazard/risk mapping

3. Ground Subsidence

Groundwater drawdown

Flow simulation

Physical models

Subsidence prediction

Case studies and field reports
Preventive measures and practices

4. Other geohazards and hazard management:

High altitude rock slope failure
Glacial lake outburst

Rockfall hazard

Hazard management practices
Case studies

Inquiries and Communications

Netra Prakash Bhandary, PhD

Symposium Secretary

Telephone: +81-89-927 8566 (Work)

+81-90-3785 5836 (Cell)

Email: netra@ehime-u.ac.jp

URL: www.ngeotechs.org/ngs/index.php/introduction

O3 D

7th International Conference on Scour and Erosion (ICSE-
7), 2™ - 4" December 2014, Perth, Western Australia,
http://www.2014icse.com

Third Australasian Ground Control in Mining Conference
2014, Sydney, Australia,
Www.mining.unsw.edu.au/node/608

Proceedings of the Institution of Civil Engineers, Geotechni-
cal Engineering, THEMED ISSUE 2015, Construction proc-
esses and installation effects, Editors: Benoit Jones, Univer-
sity of Warwick, UK and Stuart Haigh, University of Cam-
bridge, UK, sarah.walker@ice.org.uk
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IGS Chennai 2015

6'" International Geotechnical Symposium on
Disaster Mitigation in Special Geoenvironmen-
tal Conditions
January 21 23 2015, IIT Mandras, Chennal India

h

The 6th International Geotechnical Symposium, 6IGS-
Chennai, on “Geotechnical Engineering for Disaster Preven-
tion & Reduction, Environmentally Sustainable Develop-
ment” is organized by Indian Institute of Technology Ma-
dras and Indian Geotechnical Society, Chennai Chapter,
with the support of Asian Technical Committee on Geotech-
nology for Natural Hazards (ATC-3) of ISSMGE. The associ-
ating organizations are, IGS Bangalore Chapter and IGS
Kochi Chapter.

India has extensively developed its infrastructures in the
recent years maintaining the balance between the nature
and development. There have been natural disasters, some
of them accelerated by these developments, leading to the
formation of Ministry of Earth Sciences and National Disas-
ter management Authority of India (NDMA) by Government
of India. NDMA has done laudable services since then.

The symposium focuses on issues related to geotechnical
aspects of disaster mitigation and control, providing a
global perspective on current events and apprehension in
the industry. It is sixth in the series of earlier conferences
which was organized in various cities of Asia and Europe,
inclunding Incheon, South Korea (2013); Khabarovsk, Rus-
sia (2011); Harbin, China (2009); Yuzhno-Sakhalinsk, Rus-
sia (2007); Astana, Kazakhstan (2005).

India, having wide variety of natural features associated
with uncertainty in monsoon winds and sudden fault
movements, is highly prone to natural disasters. Droughts,
floods, cyclones, landslides and earthquakes are the major
types of disaster phenomena occurring in the region. Innu-
merable casualties and loss in public properties during re-
cent events, such as Sikkim earthquake (2011) or cloud
burst in Uttaranchal (2013), warrant the relevanceof the
symposium.

The symposium is organised in Chennai, a southern me-
tropolis, situated on the eastern coast of India. The city is
well connected with the rest of the world by an international
airport. A good mixture of tradition and trendy culture,
Chennai is currently a centre of many major infrastructure
projects such as construction of underground metro, mod-
ernisation of airports and harbour facilities, highway pro-
jects etc.

SUB THEMES

1. Geotechnical Problems related to Natural Hazards

Advances in Geotechnical Earthquake Engineering
Liquefaction Analysis and Mitigation

Ground Improvement for Seismic Hazards

Dynamic Analysis of Foundations and Retaining Walls
Stability of Slopes and landslides

Underground Space for Infrastructure

2. Geoenvironmental Technology
e Recent Advances in Geoenvironmental Site Charac-
terization

e Hydraulic Properties and Hydrology of Waste Con-
tainment Systems

e Reuse of Waste and Recycled Materials
Advances in Heavy Metal Soil Treatment

Geotechnics of Sediment Remediation and radioactive
waste products

Design of Landfill

Case Histories in Geoenvironmental Engineering:
Challenges and Innovation

3. Field Instrumentation and Monitoring

Advances of In-situ Testing Technologies
Shear Wave Velocity Measurements using Surface
Wave Methods

e Advances in Sensing/Monitoring Techniques during
Geoconstruction

4. Geotechnology under extreme environment

e Polar and Frozen Soil Engineering
e Estuary, Dams, and Coastal Erosion
e Tsunami: Prediction and Modelling

Address for Communication

Dr. R.G. Robinson, Co-Chairman of 6IGS Chennai 2015
BSB 113, Dept of Civil Engineering, IIT Madras, Chennai
600036, INDIA

Email-id: robinson@iitm.ac.in Tel: +91-44-22574286
Symposium e-mail: 6igs.chennai2015@gmail.com

Web www.igschennai.in/6igschennai2015
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Geosynthetics 2015, February 15 - 18, 2015, Portland,
Oregon, USA, http://geosyntheticsconference.com

O3 D

Geomechanics & Huma
2-25 February 2015, Wellington, New

12th Australia New Zealand Conference on
Geomechanics (ANZ 2015)
22-25 February 2015, Wellington, New Zealand
http://www.anz2015.com

The New Zealand Geotechnical Society and the Australian
Geomechanics Society proudly invite you to attend the 12th
Australia New Zealand Conference on Geomechanics (ANZ
2015) which is the regional conference of the International
Society for Soil Mechanics and Geotechnical Engineering
(ISSMGE) and is held approximately every 4 years. ANZ
2015 also warmly welcomes members of the International
Association of Engineering Geologists (IAEG) and the Inter-
national Society for Rock Mechanics (ISRM) to attend this
regional event.
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The last Australia New Zealand Conference held in Welling-
ton, New Zealand was in 1980. Thirty-five years later, this
event returns to Wellington, to a city and a world that is ex-
periencing significant change and challenge resulting from
human influence in our built environment.

As in 1980, our profession has the potential to shape and
influence the future. For 2015, our conference theme is
“The Changing Face of the Earth - Geomechanics & Human
Influence”. The worldwide community is currently facing
great change; a changing climate, an evolving legislative
environment and changing human perceptions and aware-
ness of the cause and effects of our actions. This change
presents an exciting series of risks and opportunities within
our industry. This conference seeks to explore and better
understand the drivers for changing our world and the im-
pact we make - be this in marine and coastal areas or the
built environment, from open cast mining to creating brand
new communities.

ANZ 2015 will include the presentation of technical papers,
keynote lectures, workshops, technical tours, exhibits, and
social and networking opportunities for sponsors, partici-
pants and their partners. We especially encourage contri-
butions from young professionals in our industry and there
will be a prize awarded to the paper judged as best to be
submitted by a young professional (under 35 years of age).

The overall Conference theme is The Changing Face of the
Earth - Geomechanics & Human Influence. The theme
reflects the fact that the worldwide community is currently
facing great changes - catering for growing urban popula-
tion and enhanced infrastructure requirements and expect-
ations; and changing human perceptions and awareness of
the effects of our actions particularly with respect to en-
vironmental impacts and risk of failure.

Contact Us

If you have any queries about the Conference
arrangements please don't hesitate to contact us:
The Conference Company Ltd

Telephone: + 64 9 360 1240

E-mail: anz2015@tcc.co.nz

Website: www.tcc.co.nz

(C- 4R -0)

La giotechnique innovamte pou | Adrigue
Inncyatie geatechnics for Africa

16th African Regional Conference on
Soil Mechanics and Geotechnical Engineering
April 27 to 30, 2015 in Hammamet, Tunisia
http:/ /www.cramsg2015.or

The Tunisian Association of Soil Mechanics (ATMS) is
pleased to invite you to the 16th African Regional Confer-
ence on Soil Mechanics and Geotechnical Engineering to be
held from April 27 to 30, 2015 in Hammamet, Tunisia.
The conference will provide a forum for exchange and dis-
cussion between engineers, professionals, scientists, re-
searchers, equipment or solution providers operating in the
field of soil mechanics and geotechnical engineering.
The ARMS is pleased to offer a warm welcome to the par-
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ticipants and accompanying persons and to suggest an en-
riched and successful social program

The conference will provide to academicians and practitio-
ners the opportunity to exchange the recent developments
and to update the acquired knowledge in geotechnical engi-
neering. This event mainly oriented towards specific chal-
lenges for Africa.

The conference will include keynotes, oral presentations
and poster sessions. I n addition, workshops and trainings
will be scheduled.

A large exhibition is planned and will bring together the
maximum of professional partners to animate the confer-
ence and allow participants from six continents to learn
about the solutions offered by professionals and to respond
their eventual concerns.

The conference will include a special session « ISP’7» on
the occasion of the 60th anniversary of Menard pressure-
meter.

The main purpose of the conference is the study of African
soils in all aspects: identification, characterization, study of
behavior in connection with the design, implementation and
monitoring of geotechnical structures.

Priority will be considered for soft soils, expansive soils,
dune soils and lateritic soils.

The topics covered in the conference are: soil behavior, soil
improvement, deep foundation and underground structures,
seismic analysis and management of risks; landslides and
environmental geotechnics.

The education and training of technicians in geotechnical
engineering also represents a theme of priority during the
16th ARCMSG.

The Tunisian Association of Soil Mechanics

e Mehrez KHEMAKHEM (Chairman of Organization commit-
tee) organisation@cramsg2015.org -
contact@cramsg2015.org

e Mounir BOUASSIDA (Chairman of Scientific committee) :
scientific@cramsg2015.0rg

e Imen SAID (Vice-Chairman of Organizationcommittee) :
organisation@cramsg2015.org -
contact@cramsg2015.org

e Samia BOUSSETTA (Finacial Office) :
organisation@cramsg2015.org -
contact@cramsg2015.org

e Wissem Frikha (Logistics, Website and Chairman of Or-
ganization committeeof IP7 PRESSIO 2015) :
organisation@cramsg2015.0rg,

ISP7 organisatio@cramsg2015.0rg

(C- 4R -0)

ISP7-PRESSI02015

27 to 30 April 2015, Hammamet, Tunisia
http://www.cramsg2015.org/isp7-pressio2015

This Symposium will be the seventh one “ISP7-
PRESSIO2015” organized for the first time in Africa by the
Tunisian Association of Soil Mechanics (ATMS) as part of
the 16th African Regional Congress of Soil Mechanics and
Geotechnical Engineering from 27 to 30 April 2015 in Ham-
mamet, Tunisia.
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Symposium Aims

ISP7 will offer an opportunity to exchange experiences be-
tween contractors, manufacturers, engineers, scientists and
academics.

The technical exhibition will help and permit to discover the
latest methods and technologies and the most advanced
testing equipments.

The exhibition is dedicated, among others, to the major
actors of the ground improvement sector coming from both
academic and professional worlds: research laboratories
and universities, scientific societies, software companies,
equipment manufacturers, private and public engineering
consulting firms, with a special attention for the experts.

Symposium Themes

The themes of symposium will be devoted to the following
subjects:

Equipment and methods

Pressuremeter theory and Interpretation of the tests
Applications to structures design

Role of the pressuremeter in geotechnical engineering

The Symposium will include State of the Art lectures, ses-
sions for oral presentations and poster sessions.

More information from the following address:
ISP7 scientific@cramsg2015.0rg

(C- 4R -0)

13" ISRM International Congress on Rock Mechanics Inno-
vations in Applied and Theoretical Rock Mechanics
10-13 May 2015, Montreal, Canada, www.isrm2015.com

3 O

ITAW'I:C 2015 !(.3

SEE
TUNNEL

PROMOTING TUNNELING IN SEE REGION

CAICINT ety

World Tunnel Congress 2015
and 41st ITA General Assembly
Promoting Tunnelling in South East European
(SEE) Region
22 - 28 May 2015, Dubrovnik, Croatia
http://wtc15.com

Contact

ITA Croatia - Croatian Association for Tunnels and Under-
ground Structures

Davorin KOLIC, Society President

Trnjanska 140

HR-10 000 Zagreb

Croatia

info@itacroatia.eu
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83rd ICOLD Annual Meeting
June 2015, Stavanger, Norway

(C- 4R -0)

ISFOG 2015 3™ International Symposium on Frontiers in
Offshore Geotechnics, Oslo, Norway, 10-12 June 2015,
www.isfog2015.no
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DMT
~15

The 3" International Conference on the Flat

Dilatometer
Rome 15-17 June 2015
http://www.dmt15.com

The Technical Committee TC-102 of the International Soci-
ety of Soil Mechanics and Geotechnical Engineering (ISS-
MGE), the Italian Geotechnical Society (AGI) in cooperation
with L'Aquila University are pleased to announce the 3™
International Conference on the Flat Dilatometer DMT'15 in
Roma (Italy).

The previous two International Conferences on DMT were
held in Edmonton Canada (1983) and in Washington D.C.
(2006).

The 3™ International Conference on the Flat Dilatometer will
be held June 15-17, 2015 at the Parco dei Principi Grand
Hotel & SPA in Rome (Italy), steps away from Via Veneto,
centre-stage of Fellini's Dolce Vita, overlooking Villa Bor-
ghese. Ancient Rome (Colosseum, Roman Forum etc etc)
the Vatican and other sightseeing attractions are easily
reached from the hotel.

The theme of the Symposium is the solution of geotechnical
problems using the Flat Dilatometer Test (DMT), in particu-
lar settlement prediction and liquefaction evaluation. Other
design applications include: compaction control, detecting
slip surfaces in slopes, laterally loaded piles and other geo-
technical problems using the soil parameters for which the
DMT provides estimates.
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Engineers, Consultants, Geologists, Researchers, Teachers
and Students are invited to share their knowledge and ex-
perience. The technical and social program will provide an
opportunity for meeting new contacts. The event will in-
clude an exhibition of equipments and services.

Conference Topics

Settlement prediction

Liquefaction evaluation and influence of stress history
Compaction control

Detecting slip surfaces in slopes

Laterally loaded piles

Diaphragm walls design

FEM input parameters

Stresses relaxation behind retaining structures
Correlations and comparisons with other lab or in situ
tests

Seismic design (NTC08, Eurocode 8)

e In situ G-y decay curves

e Other geotechnical problems using the soil parameters
for which the DMT provides estimates.

Contact person: Simona Rebottini - Studio Prof. Marchetti
Address: via Bracciano 38,00189 Rome, Italy

Phone: 0039 06 30311240

Fax: 0039 06 30311240

E-mail: simona@marchetti-dmt.it
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ICGE 2015

International Confarence on Geotechnical Engineering
10th - 11th August 2015

Colombo, Sri Lanka

International Conference in
Geotechnical Engineering — Colombo- 2015
10 - 11 August 2015, Colombo, Colombo, Sri Lanka
http://www.slgs.lk/?p=564

International Conference in Geotechnical Engineering -
ICGE-Colombo 2015, organized by the Sri Lankan Geotech-
nical Society (SLGS) will be held on 10th and 11th August
2015 at Cinnamon Grand Colombo.

The conference would be held with parallel sessions over
two days followed by a technical field trip.

Preliminary list of themes attached would be combined to
form conference sessions. Several keynote speakers would
be identified to cover areas of greater interest. There will
be an inauguration session on the morning of day 1 and a
short closing ceremony in the evening of day 2.

Contact person: Eng. K. L. S. Sahabandu

Address: Central Engineering Consultancy Bureau,
415,BauddhalokaMawatha,Colombo 7,Sri Lanka
Phone: +94 11 2668803

Fax: +94 11 2687369

E-mail: gm@cecbsl.com; sahabandukls@gmail.com

Further details on the conference and the Sri Lankan Geo-
technical Society in general can be obtained from our web-

site www.slgs.lk.
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16™ European Conference on Soil Mechanics and Geotechni-
cal Engineering “Geotechnical Engineering for Infrastructure
and Development”, 13 - 17 September 2015, Edinburgh,
UK, www.xvi-ecsmge-2015.org.uk

Workshop on Volcanic Rocks & Soils, 24 - 25 September
2015, Isle of Ischia, Italy, www.associazionegeotecnica.it
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EUROCK 2015
ISRM European Regional Symposium
64th Geomechanics Colloquy
7 - 9 October 2015, Salzburg, Austria
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ICEGE|

2-4 Movember 2015

6th International Conference on
Earthquake Geotechnical Engineering
2-4 November 2015, Christchurch, New Zealand,
www.6bicege.com

I am delighted to invite you to join us at the 6th Interna-
tional Conference on Earthquake Geotechnical Engineering
(6ICEGE) in Christchurch, New Zealand, 2-4 November
2015. Following the highly successful conferences in Tokyo
1995, Lisbon 1999, Berkeley 2004, Thessaloniki 2007 and
Santiago 2011, this will be the sixth in the series of special-
ized conferences organized under the auspices of The Tech-
nical Committee on Earthquake Geotechnical Engineering
(TC203) of ISSMGE.

Christchurch, the second largest city of New Zealand, was
hit by a series of destructive earthquakes in 2010 and 2011
causing 185 fatalities and extensive damage to the build-
ings and lifelines of Canterbury (~$40 billion New Zealand
dollars loss). While undoubtedly the earthquakes had many
engineering, scientific and social facets, one may argue that
from an engineering viewpoint the 2010-2011 earthquakes
were largely geotechnical in nature, and were dominated by
the unprecedented impacts from soil liquefaction and rock-
falls over nearly half of the city area. Christchurch is now
embarking on a large reconstruction project in which
ground improvement, foundation engineering and restora-
tion of lifelines comprise a substantial component of the
$40 billion NZD rebuild effort. Indeed, Christchurch pro-
vides an exceptional context and venue for the 6ICEGE.

We believe the 6ICEGE will provide an excellent opportunity
for earthquake and geotechnical engineers, geologists and
seismologists, consulting engineers, public and private con-
tractors, city and national authorities, and all those involved
with engineering works and research related to earthquake
geotechnical engineering, to exchange ideas and present
their recent experience and developments.
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With your active participation in the 6ICEGE, this coming
conference will also be a successful event where you will be
professionally rewarded and at the same time you will en-
joy New Zealand’s stunning natural and cultural beauty.

I look forward to welcoming you to Christchurch - The Gar-
den City - in November 2015.

Prof Misko Cubrinovski
Conference Chairman
University of Canterbury, Christchurch, New Zealand

Conference Topics

01 Soil dynamics: field and laboratory testing

02 Soil-site characterization and dynamic soil modelling
03 Site effects and microzonation

04 Seismic hazard and strong ground motion

05 Soil liquefaction and lateral spreading

06 Impacts of liquefaction on buildings and infrastructure
07 Slopes, embankments, dams and landfills

08 Earth-retaining and waterfront structures

09 Shallow and deep foundations

10 Residential and multi-storey buildings

11 Underground structures and waste repositories

12 Lifeline earthquake engineering

13 Offshore structures, critical facilities

14 Soil-structure-foundation interaction

15 Analytical and numerical methods

16 Case histories, observations and lessons from recent
and past earthquakes

17 Codes, policy issues, insurance and standard of prac-
tice

18 Geotechnical engineering for mega-earthquakes and
multi-hazards

19 Geotechnical engineering for urban systems and resil-
ient communities

20 Performance-based design in earthquake geotechnical
engineering

For any queries about the Conference arrangements please
contact:

6th International Conference on Earthquake Geo-
technical Engineering

Conference Managers: The Conference Company

PO Box 3727, Christchurch, New Zealand

Phone +64 3 365 2217

Fax +64 3 365 2247

Email 6icege@tcc.co.nz

O3 D

The 15th Asian Regional Conference on Soil Mechanics and
Geotechnical Engineering, 9-13 November 2015, Fukuoka,
Japan, http://www.15arc.org
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PANAMERICAN CONFERENCE
<~ ON SOIL MECHANICS AND
GEOTECHNICAL ENGINEERING

15th Pan-American Conference on
Soil Mechanics and Geotechnical Engineering
15 - 18 November 2015, Buenos Aires, Argentina
http://conferencesba2015.com.ar

The Argentinian Geotechnical Engineering Society (SAIG) is
pleased to announce that it will be the host of the 15th Pan-
American Conference on Soil Mechanics and Geotechnical
Engineering (XV PCSMGE), to be held in Buenos Aires (Ar-
gentina) from 15th to 18th November 2015.

From the first Pan-American Conference in Mexico in 1959,
the Pan-American Conferences have been held every four
years in different countries of the Americas: Brazil 1963,
Venezuela 1967, 1971 Puerto Rico, Argentina 1975, 1979
Peru, 1983 Canada, 1987 Colombia, Chile 1991 , Mexico
1995, Brazil 1999, 2003 USA, 2007 Venezuela, 2011 Can-
ada.

This time, PCSMGE XV - Buenos Aires 2015 will coincide
with three important events for geo - professionals: the 8th
South American Conference on Rock Mechanics (CSMR), the
6th International Symposium of Deformation Characteristics
of Soils (IC- BA2015) and the XXII Argentinian Congress of
Soil Mechanics and Geotechnical Engineering (CAMSIG
XXII). This meeting will bring together international ex-
perts, researchers, academics, professionals and geoengi-
neering companies in a unique opportunity to exchange
ideas and discuss current and future practices in the areas
of soil mechanics, rock mechanics, and their applications in
civil, mining and environmental engineering,

Buenos Aires is a charming city where history and moder-
nity converge. Variety of sights, museums and cultural
events are combined with an eclectic cuisine and a great
variety of night entertainment. XV PCSMGE 2015 will be
held at the Hilton Hotel in a fashionable and exclusive area
of the city with access to all major tourist attractions and
good connection with domestic and international airports.
We aim and dream to produce an event that will strengthen
the unity between academics and geo- practitioners from
the Americas. We hope to see you in Buenos Aires 2015 to
celebrate together this great event for our profession.

TOPICS

A - Transportation geotechnics

B - In situ testing

C - Geo-Engineering for Energy and Sustainability
D - Numerical modelling in Geotechnics
E - Foundations & ground improvement
F - Unsaturated soils

G - Embankments, dams and tailings

H - Excavations and tunnels

I - Geo-Risks

J - Geo-Education

K - Laboratory testing

SECRETARIA GENERAL | MCI ARGENTINA

Av. Santa Fe 1970 - Buenos Aires

Argentina - C1123 AAO

Phone: +54 11 5252 9801 - Fax: +5411 4813 0073
email: registrationargentina@mci-group.com
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SOUTH AMERICAN CONGRESS
- ON ROCK MECHANICS

VIII South American Congress on
Rocks Mechanics
15 - 18 November 2015, Buenos Aires, Argentina
http://conferencesba2015.com.ar

TOPICS

A - Rock mechanics for Mining

B - Rock mechanics for Infrastructure
C - Rock mechanics for Oil & Gas

D - Testing methods & monitoring

E - Design & analysis methods

F - Hydrogeology of rock mass

SECRETARIA GENERAL | MCI ARGENTINA

Av. Santa Fe 1970 - Buenos Aires

Argentina - C1123 AAO

Phone: +54 11 5252 9801 - Fax: +5411 4813 0073
email: registrationargentina@mci-group.com
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Sixth International Conference on Deformation Characteris-
tics of Geomaterials IS Buenos Aires 2015, November 15th
to 18th 2015, www.saig.org.ar/ISDCG2015

2015 6 International Conference Recent Advances in Geo-
technical Engineering and Soiul Dynamics, December 7-11,
2015, New Delhi (NCR), India, wason2009@gmail.com;
wasonfeg@iitr.ernet.in, sharmamukat@gmail.com;
mukutfeg@iitr.ernet.in, gvramanaiitdelhi@gmail.com,
ajaycbri@gmail.com

3 O

3" panAmerican Regional Conference
on Geosynthetics
11-14 April 2016, Miami South Beach, USA
NAGSDirector05@gmail.com

3 O
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84th ICOLD Annual Meeting
May 2016, Johannesburg, South Africa

(G- 4R -0)

GEOSAFE: 1st International Symposium on
Reducing Risks in Site Invertigation, Modelling
and Construction for Rock Engineering -
an ISRM Specialized Conference
25 - 27 May 2016, Xi'an, China

Contact

Telephone: 0086 27 87198913
Fax: 0086 27 87198413
E-mail: xtfeng@whrsm.ac.cn
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NGM 2016 - The Nordic Geotechnical Meeting, 25 - 28 May
2016, Reykjavik, Iceland, www.ngm?2016.com
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3rd ICTG International Conference on

Transportation Geotechnics
4 - 7 September 2016, Guimaraes, Portugal

The Transportation Geotechnics International Conference
series began under the auspices of ISSMGE-TC 3 and was
initiated in 2008 at the University of Nottingham, UK, as an
International event designed to address the growing re-
quirements of infrastructure for societies. The 2" Interna-
tional Conference on Transportation Geotechnics took place
in 2012, at Sapporo, Japan, under the ISSMGE-TC202 that
follows the TC-3 activities for the period 2009-2013. To
continue the successful of these conferences and the output
of ISSMGE-TC-202, the 3™ was scheduled for 2016, at
Guimaraes, Portugal. Following the previous one, the chal-
lenges addressed by this conference will include a better
understanding of the interactions of geotechnics on roads,
rails, airports, harbours and other ground transportation
infrastructure with the goal of providing safe, economic,
environmental, reliable and sustainable infrastructures. The
3™ ICTG will be composed of workshops and several types
of sessions, as well as a technical exhibition, to better dis-
seminations of findings and best practices. A special atten-
tion will be paid to the publication of all the peer review
papers, some of them in specialised international journals.
On behalf of the organizing committee I am honoured to
invite you to the 3™ ICTG in the City of Guimardes, UNESCO
World Heritage (September 4-7, 2016).
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Contact person: Prof. A. Gomes Correia (Chair)

Address: University of Minho, School of Engineering, 4800-
058, Guimaraes, Portugal

Phone: +351253510200

Fax: +351253510217

E-mail: agc@civil.uminho.pt
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EuroGeo 6 - European Regional Conference
on Geosynthetics
25 - 29 Sep 2016, Istanbul, Turkey
equler@boun.edu.tr

3 O

6'" Asian Regional Conference
on Geosynthetics
November 2016, New Delhi, India
uday@cbip.org
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11" International Conference on Geosynthetics
(11ICG)
16 - 20 Sep 2018, Seoul South Korea
csyoo@skku.edu
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Bertha’s nemesis: 119-foot steel pipe

Highway 99 contractors revealed Friday what’s been block-
ing Bertha, the giant tunnel machine: The obstruction is
steel pipe, left buried by a state groundwater study in
2002.

Steel pipe

A fragment of steel pipe pokes between spokes of Bertha's
cutting face, in this photo from Thursday's inspection. It's
part of a 119-foot deep well, left in the soil after a 2002
groundwater test.

State officials revealed Friday that the mystery object
blocking tunnel machine Bertha is a long steel pipe, left
buried in 2002 by one of the Highway 99 project’'s own re-
search crews.

The tunnel drill has been stranded for a month near Pioneer
Square, with no clear strategy yet to extract the pipe.

The Department of Transportation (DOT) could not estimate
how much time and money it will take to get the world’s
largest drill moving again.

Bertha’s cutting teeth struck the pipe Dec. 3, yet the DOT
and its contractors avoided mentioning the steel as a possi-
ble culprit for four weeks, despite an incident in which the
machine knocked a 55-foot pipe fragment to the surface.

What the ongoing delay means for taxpayers is unclear, but
it's certainly not good.

The costs will be determined later through negotiations
between the state and Seattle Tunnel Partners (STP),
maybe even a legal dispute.

The $2 billion tunnel budget includes a $40 million risk al-
lowance for repairs and inspections near the front of the
rotary cutting face — plus a $105 million general contin-
gency fund to deal with crises. Matt Preedy, deputy High-
way 99 administrator for the state Department of Transpor-
tation, said some of that money will be consumed.

The culprit is an 8-inch diameter, 119-foot-long well casing,
used to measure groundwater for the Alaskan Way Viaduct
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replacement project, officials said. Back then, a shallow
cut-and-cover tunnel was a leading option.

A jagged piece of the pipe appeared Thursday night, after
enough groundwater was pumped out of the machine and
soil to allow STP crews a view through the cutting face.

The 2002 well site was listed in reference materials pro-
vided to construction bidders, as part of the contract speci-
fications.

"I don’t want people to say WSDOT didn’t know where its
own pipe was, because it did,” said state spokesman Lars
Erickson.

However, Chris Dixon, STP’s project director, said the
builders presumed it had been removed.

“If we had known the pipe was there, we would have re-
moved it,” he said.

Dixon mentioned that Ecology Department rules require
well casings to be removed after use. Ecology spokesman
Dan Partridge said his department didn’t perform the via-
duct studies, and as a general rule, “you do not necessarily
have to remove a casing when you remove a well.”

Bertha first encountered the pipe Dec. 3, Dixon said. The
clockwise cutting motion pushed part of it above the sur-
face, and fragments showed up in a conveyor system within
the machine, he said.

“We saw a pipe come up, out of the ground 6 or 7 feet,” he
said. “"We continued mining, successfully.”

Workers removed a 55-foot-long piece, he said. For two
days, the drill moved along fine, creating what Dixon called
“a false sense of security.”

The blockage, which Bertha hit 60 feet below surface, is
beneath the area where Seattle settlers dumped fill soil and
debris, based on local histories. No metal should be there.

So why didn’t that bizarre pipe hit scare Dixon into halting
immediately Dec. 3? He replied Friday the team didn't real-
ize the pipe extended so deep, and thought workers had
removed it all.

On Dec. 6, the cutter turned without grabbing soil. So the
operators quit running it the next morning, to avoid harm-
ing the $80 million machine.

A modern tunnel machine can chew through dirt, rocks and
concrete, but not steel, which can become tangled in the
cutting head, or caught in a conveyor screw. Dixon said
Friday that “we don’t know” yet whether any moving parts
are jammed.

However, the team has found unusual wear on block-
shaped cutting tools, and STP is replacing those with new
tools on the cutting head.

For the last four weeks, DOT didn’t mention steel pipe as a
suspect, and even talked about the cutting-tool swap on
Monday as routine. In a Dec. 20 blog post, removed Friday,
the DOT said, “We simply don’t know yet” the cause.

Asked about this, Preedy said Friday that initially, the team
gave DOT and outside tunnel experts information about the
pipe strike.

“In that same two days, there were pieces of boulder that
had come out on the [conveyor] belt,” he said. The experts
thought the chance of further problems with pipe were low,
he said. “At that point in time, we were pretty well con-
vinceed it was something else,” Preedy said. For instance, a
giant rock deposited by glaciers.
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The theory changed this week when vertical-test probes hit
small objects, then Thursday’s inspection located buried
pipe, he said.

Construction of the four-lane tunnel is three months behind
its schedule to be open at the end of 2015.

However, the machine in November was advancing as fast
as 50 feet a day, prompting Preedy to say it's possible to
regain time after the steel is removed.

This incident follows other woes at DOT, including an ex-
pensive crack repair and delay for Highway 520 bridge pon-
toons; staff shortages that canceled late-summer ferry
runs; and the loss of $175 million in planning costs for the
Interstate 5 Columbia River Crossing, before work was
halted by a legislative impasse.

On the positive side, work is proceeding smoothly on re-
building Interstate 90 east of Snoqualmie Pass, and the
DOT quickly replaced a downed Skagit River Bridge span.

Quite a bit of work remains to clear the pipe away from
Bertha.

Thursday’s inspection included only the top 15 feet of the
machine because the rest is flooded with mud and ground-
water. STP must somehow check the lower 42 feet of the
57-foot diameter face, perhaps with tunnel-trained divers.

Then the steel must be extracted from above, going
through unstable soil, or from within the cutter face.

Dixon said contractors are trying to figure out what meth-
ods are possible, while protecting worker safety.

(Mike Lindblom / The Seattle Times, January 3, 2014,
http://seattletimes.com/html/localnews/2022593902 berth
ametalxml.html)
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H HeyaAUTepn €3® KAl AIOVEG
TepaTt®mdng katoAiobnon npokdaAeoce ydouno 2.5
PixTep

‘HTav m@avoTata n PeyaAUTepn PN NPAICTEIAKN KAToAioBn-
on oTtn ouyxpovn loTopia TnG Bopeiou Auepikng. Mepinou 65
EKATOUHUPIA KUBIKA HETPA NETPWHATWV KATPAKUANOGAV OTO
AGKKO €vOG avoixToU opuxeiou oTn lMouTa, aneAeubepwvov-
TAg €VEPYEIQ MOU AVTIOTOIXEI O€ O€IONO 2,5 BaBuwv TG KAi-
pakag PixTtep. Aiyo peta To ydolno, akoAouBnoav acBeveic
aAAd npayuaTikoi oeiouoi.

H kaTtoAioBnon oTo opuxeio xaAkoU Mnivykxap Kaviov «pe-
Takivnoe apkeTod €3a@og yia va kaAlwel To Z€vTpaA Mapk
NG N€ag Yopkng og BaBog 20 PETPWV» AVAPEPOUV EPEU-
vnTéG Tou NMavenmiotnuiou Tng lMouta oto GSA Today, uia
eniBewpnon Tng MewAoyikng ETaipeiag AepIKNG.

O AAGKKOG Tou opuxeiou, nepinou 30 XIAIOPETPA and TO ZOAT
A€k ZiTi Tng MNouTa, €xel dIapeTpo 4,5 XIANOPETPpa Kal Badog
€va XIANIOMETPO. ZUP@PWVA PAAIOTA PE TNV ISIOKTATPIA £TAI-
peia, gival n yeyaAlTepn avaokagrn oTov KOGHO.

271G 10 AnpiAiou 2013, To £3a®OG OTNV KOPUPH TOU AGKKOU
unoxwpnoe og dUo KUPaTa, he dilagopd nepinou 90 AenTwv.
Kal oTig U0 nepINTWOEIG, 0aBpda NETPWUATA KATpakUAnoav
MEXPI TOV nuBpEva Tou AAKKOU, avantuooovTag TayxUuTnTta
MéEXPI 170 XIANIOUETPA TRV WpPA.
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O1 kaToAioBnoeig dev NTav BERaia OeioPoi, KaTaypapnkav
OMWG and osIoONETPA WG dovnoeIg Ioxuog 2,5 kal 2,4 Bab-
MV oTnv kAigaka Pixtep. OI npayuarikoi osiopoi nou kaTd-
ypapnkav Aiyo WETA Tnv KatoAiobnon nrav noAU acBevé-
OTEPOI Kal aneAeUBEPWOav EVEPYEIA MOU AVTIOTOIXEI XOVIpI-
K@ o€ Jia XelpoBopuBida.

o e

2a0pd neTpwparta katpakUuAnoav Péxpl Tov Nubuéva Tou
opuxeiou pe TaxUTNTa €wG 170 XAW/ wpa

SUPQWvVA PAAIOTa PE TOUG €PEUVNTEG, €ival n nNpwTn @opd
nou pia katoAioBnaon npokaAei eniBeBalwpéva oeIoKOUG.

Mepinou 65 ekatoupUpia KUBIkA Bpaxou, NoodTNTA MoOU av-
TIoTOIXEl 0g 21 nupapideg Tou Xéona otnv AiyunTo, METATO-
nioTnkav Péoa oTo opuxeio.

'Hrav miBavoTata n peyaAlTepn KN NPaioTeEIakn KaToAion-
on nou Kartaypdageral otn Bopeio Auepikn €dw Kal AIWMVEG,
WOTO0O0 WYXPIA O OXEON ME TNV N@aioTeiakn katoAiobnon
oo 'Opog TnNG Ayiag EAévng To 1980, n onoia ekTiydtal ano
TNV €PeUVNTIKN ouada OTI ATav 57 QopEg peyaAlTepn.

(Newsroom AOA, 08 Iav. 2014, http://news.in.gr/science-
technology/article/?aid=1231285564)

(BA&ne kal oxeTikd apbpo oTnv oeAida 6)
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Xwp16 kovTa oTnv Apxaia OAupnia konnke ora dUo

Me TOoV €QIGATN TwV KaBI{NOEWV KAl TWV KATOAIGONOEWV
Couv o1 kaToikol TNG Kaukavidag, kovta otnv Apxaia OAupni-
a, nou BAEnouv To Xwpl1d Toug va koBeTal ota dUo Kal Tn yn
nou unoxwpei, va aneiAei nepioucisg. ONwg aveépepav Ka-
Tolkol TNG Kaukavidg, kata Tn JIApKeId TwV MpPoXBecivav
KAToAIoBNoewVv «OAOG 0 TONOG £TPILE, akoUyovTav KpOTol Kal

ZeAida 39



oTn OUVEXEIa apxloav va néPTouv Kepauidia». To Paivouevo
TV Kabilnoswv, cUPNPWVA PE TOUG KATOIKOUG, NPpWTOEUPA-
vioTnke Tov ®eBpoudpio Tou 2013, enavaAn@enke Tnv ne-
pacpévn Kuplakn kal evradnke 1a Enuepwparta Tng TeTdp-
TnG. Eneira and évrtoveg BpoxonTwoelg Tpia oniTia, €va Ka-
(PEVEIO KAl 0 KEVTPIKOG DPOUOG UNETTNOAV 0oRApPEG {NUIEG.

To @aivopevo Twv kabiZnoewyv oTnv Kaukavid npwToeupa-
vioTnke Tov ®eBpoudapio Tou 2013, enavaAnPOnke TNV ne-
paopévn Kuplakr kai evrddnke EnuepwuaTa TeTdpTng.

SUYKEKPIPEVA, O KEVTPIKOG DPONOG EXEl unoaTei kabilnon os
dUo onueia, pe anoTtéAeopa va sival adidBartoc. Eniong €va
I00Y€I0 oiknua, onou oTeyaleTal Kageveio, €xel unooTei n-
MIEG OTNnV Tolxonolia Kal oTn OTEYN, EV® €XOUV «XTumnndei»
Kal Tpia yeIrovika oniTia.

XBeg To Npwi eniokePONKe TNV Kaukavid kKAIPAKIO pnxavi-
KOV TNG NEPIPEPEIAC KAl EKAVE auTowia oTnv MeEPIOX, EVR
TIG ENOHPEVEG NUEPEG avapéveTal va ouvTayBei ndpiopa, yia
Tov TPOMO WE TOV OMOIO WMOPEI va AVTILUETWMICTEI TO PAIvo-
Hevo. «[ePINEVOUPE TO NOPIOKA TWV HNXAVIKWV, TO onoio 6a
kaBopioel TIC SIKEG pag evepyeles. MpoKeITal yia éva Qpaivo-
HMeEVOo nou anaitei €EEIBIKEUPEVN AVTIMETWNION®» €iNE 0 On-
papxog Apxaiag OAupniag EuBupiog KoTlidg. EnixeipwvTag
va dwoel pia npwTn €ENynon yia To QAivOUeEvVo, aveépepe
nw¢ N KatoAioBnon mbavmwg va o@eiAeTal g€ UAIKG NOU OAI-
oBaivouv oTo UnEdagog e Tn Bondeia Tou vepou. MM’ auTo,
onw¢ NpocBeae, Ba XPEIACTEN va Yivouv YEWTPHOEIG.

SXETIKA WE TOUG IBIOKTHATEG TOU KAPEVEIOU KAl TWV CRITIOV
nou €xouv unoatei nuIEG, o EuBUMIog KoTlidg Tovioe OTI «Ba
ansuBuvBoupe oTIc apuddIeC UNNPETIEC, WOTE va evraxbouv
o€ nNpoypaAPKa avTioToIXo WE AuTO TWV CEICHONAdwV 1 Twv
nuponabwyv, yia va napouv JAvVeld Kal va HWNOPECOUV va
@TIGEOUV Ta onNiTIa Toug o€ AAAO ONUEIO TOU XWPIoU».

(HAiag KavioTpag / H KAOHMEPINH, 31.01.2014,
http://www.kathimerini.gr/751434/article/epikairothta/ella
da/xwrio-konta-sthn-arxaia-olympia-kophke-sta-dyo)
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Wholly outrageous: Family flees home after
sinkhole swallows car

A teenager woke up to find her car at the bottom of a
hole that had appeared overnight in her family’s
driveway.

Zoe Smith, 19, fled to safety with her mother and step-

father after discovering her Volkswagen Lupo - parked right
outside the window - had been swallowed up.
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The family were left fearing their home could also disappear
after the 9m (30ft)-deep hole opened without warning. It
may have been caused by heavy rain eroding earth used to
fill in old clay pits in Walter’s Ash, Buckinghamshire.

The Buckinghamshire family fled their home afrfhe
shocking discovery

Zoe's stepfather Phil Conran, a 59-year-old environmental
consultant, said: ‘We hadn’t heard anything at all. There
was no indication whatsoever.

‘Zoe went out the front door and instead of her car being
there, there was a huge hole.’

Firefighters were called at 8.32am yesterday to find that
the car had vanished in a hole with a diameter of 15ft.
Luckily nobody was in it at the time.

A Buckinghamshire Fire and Rescue Service spokesman
said: ‘Firefighters placed a cordon around it and gave safety
advice.

‘The incident was handed over to building control at
Wycombe District Council. Firefighters were at the scene for
about an hour.’

(Metro News Reporter Monday 3 Feb 2014,
http://metro.co.uk/2014/02/03/wholly-outrageous-family-
flees-home-after-sinkhole-swallows-car-4288534)

(G2 4R -0
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HAeia: EkTeTapéva npoBARuara o BoUvapyo kai
KatadkoAo ano katoAIoOROEIG - SUVAYEPHOG Yia
unepxeilion Tou AAQEeIoU

MeydAng €kTaong Ta NpoBARUATa Nou €Xouv onuelwdei aTnv
HAeia, €€aitiac Twv €vTovwv BPOXONTWOEWV TWV TEAEUTAIWV
nuep®v. Eni noddg TomiKEG ApXEG yia TNV QVTIMETOMION
TOUG. 2TO0 KaTakoAo Bouvo «OTEKE» aneIAnTIKA Navw ano
onitia, oto BoUvapyo unoxwpnoe To £€dagog, napaclpovTag
dpoOpouG Kal deEapeveg UdPOdOTNOEIG, EVW OUVAYEPHOG EXEI
onuavel uno To eoBo unepxeidiong Tou AAPeiou.

BouUvapyo: Ynoxwpnoe To €3a®og- H yn «kaTtdanie» 3pOHoug
kal deEapevec!

Tnv neploxf Mou ONUEI®ONKE N MeEyAAn katoAiobnon nou
napéoupe dpoOpo kal deEapevég vepou oTo Bouvapyo, eni-
okEPONKe XBegc o Anpapxoc Mupyou Makng Mapaokeudnou-
AoG. «Agv unnpxe kapia nponyouUpevn €vdeign. Eivar éva
(alvOPeVO Mou pag sixe aipvidiacel 6Aoug Ba To avTIPETWNI-
ooupe. H €kTaon Tou €ival peydAn o 0An Tnv nAayid. ‘Exel
METakivnOei oAOkANPo To TUAMA Tou BouvoUs.

O Anpapxoc padi ue ouvepyaTeg Tou, €idav TAv kaTtaoraon,
£€kavav AOYO YIa EKTETAUEVO PAIVOUEVO MOU €XEl MPOKAAEDEI
NoAU peyaAeg {nMIEG Kal TOVIOE NWG AUECN MPOTEPAIOTNTA
gival n anokartdoTaon TnG udpodoTnong dueaa.

O AvTIdnuapxog Texvikwv Ynnpeoiwv BagiAng Mavayonou-
AoG, avépepe OTI «auTO TO YEWAOYIKO (paivouevo oTo Bol-
vapyo eival nio coBapd andé autd oto KaTtakoAo, JIOTI £XEl
evepyonoinBei pia oAioBnon n onoia €ixe wg anoTéAeoua va
KaTtaoTpagei €vacg enapxiakog dpOuoG Kal va KaTaoTpagei
Kal n udpoddTnon Tou XwpIou».

MoAAdG Ta npoBAARuaATa nou npokAnBnkav anod Ta £vrova Kai-
pIKG (aivoueva, Kal €xel va avTieTwniosl o Anfpog Avdpi-
Toaivag - KpeoTévawv.

«AvOIEE» N yn oToVv KEVTPIKO 0dIkd Gfova Kpéotevag — Av-
dpiToaivag, evw HEYAAEG €ival oI KATAOTPOPECG MOU CNHEIW-
Onkav oTo 0dikd OiKTUO TNG NEPIOXNG ME TOUG KATOIKOUG va
HIAOUV yIa npwTopavn gaivopeva.

KaBiZnon oTo éva peUpa KUKAOQOPIag Je TNV yn va «karani-
VEI» TNV AOQAATO, ONUEI®ONKE oTov dPOKo nou odnyei and
TNV YEQUpPA Tou AAQPEIoU Npog Ta Aonpa ZniTia.

Ztnv E.O. KpéoTevag — AvdpiToaivag unnp&av VvEEG KAToAl-
00noeIg Kal NTWOEIG Bpaxwv oTo Uwog Tng MAartiavag, evw
otnVv €icodo Tou Mpaika UNoXWPNOE €K VEOU TURAKA Tou dpod-
Hou o€ véa kabilnon.

‘Onwg avépepav otnv «Mpwiviy» ol avTidnuapyol Anpog dw-
TeivonouAog kal Mavvn Adaykapng Ta npoBAnuaTa €ival noA-
AG kai diaonapTa oTIG NEPIOXEG TOU ARHOU.

KaTtdkoAo: ZniTia «aneihouvtar» and katoAiohnoeig!

Yno Tov @o6Bo véag katoAioBiong fouv ol kdToikol oTo Karta-
KOAO, Ta ONiTIA TWV OMNoIWV KIVOUVEUOUV and ThV «nTwaon»
Bouvou.

ZTnVv nepioxn Ta katoAiodnTiIkA paivopeva e&aitiag Twv €v-
TOVWV BPOXONTWOEWV ONUEI®ONKAV TO BpAdu ToU NEPACUE-
vou ZappaTou.

Juvepyeia Tou Afpou kai Tng MoAiTikng MNpooTaagiag, To nNpwi
TnG Kuplakng kabdapioav 1o Xwpo, ONWG 0 SpOUOG NAPAMEVEI
KAEIOTOG yIa TNV KUkAopopia nefwv Kal oxnUATwV AOYyw Tou
KIvOdUvou va undap&el kal véa katoAiobnaon oTo oneio.

®OBoG unepxeiAiong Tou AA@eiou!

Juvayepuog €xel onuUAvel oTIC apHodieg apxEG yia To evde-
XOHeVo unepxeiliong Tou AAQeiou, KaBwG N oTadun Tou no-
Tapou qaiveral va avepaivel gnikivduva.
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O noTtapdg, €xel dnuIoupynoel apKeTd NPoBARuUATA NpPoKa-
A®VTAC NANUHUUPEG 0 KAAANIEPYNOIUEG EKTACEIG, EVW N OTAB-
Mn Tou diapkwg aveBaivel. Eival xapakTnpioTiKO nNwg o AA-
Pel0g evioyUeTal dilapkwg and Ta vepd Tou Epupaveou, Tou
Evinéa kal AAAwV PIKPOTEPO NapandTapwy Kal Xelpappwy. H
OTAdUN TOU €XEl aVvEBEI APKETA Kal OTIG MEPIOXEG KATW ano
To @paypa Tou ®Aoka otnv AApsioloa, onou nAnuuUpioav
Kal €kei ol napoyBieg eKTATEIG.

(patratora.gr, 5 MapTiou 2014,
http://patratora.gr/archives/1553)

HAsia: Eikoveg BIBAIKAG KATAOTPOPNG 0TO BoU-
vapyo

XB8e¢ To npwi, o MNepipepeiapxng AuTiknG EANGdac AndaoTo-
Aog KaTtoipapag pali pe Tov AvTinepipepeidpxn HAeiag Xa-
paAauno Kagupa, Tov Anuapxo Mupyou Makn MNapaoksuo-
noulo, Mepipepeiakolc SUPBOUAOUG, KAIPNAKIO EMOTNNOVWV
Kal dIEUBUVTEG Twv TEXVIK®V YANpeoiwv Tne Mepipépeiac,
€Kkave autoyia ota dUo onueia TNG HAgiag, 6nou To eKTETA-
MEVO auTO PAIVOUEVO EXEl NPOKAAEDE! PEYAAEG CNMIEC.

Avagopikd pe To Bolvapyo, o k. Katoipapag avakoivwos
nwg ndn €€aocpalioTnkav Ta xpnuata and Toug €AAxIOToOUG
ndépoug nou d1abeTel n Nepipépeia AuTikng EANGdag, npokel-
MEVOU ME MpoypappaTikn oupBacn e Tn AnuoTikh Apxn
MUpyou, va NpoxXwpnoel n gKNOvVNoN YEWAOYIKNG Kal TEXVI-
KNG MEAETNG KAl OTn OUVEXEID va YiVvOUV AGUECA Ol OMOIEG
napeupaoceig xpeialovrai.

SXETIKA We To KaTtakoAo, Ba undap&el aueoa enikolvwvia He
To IvoTiToUTo MewAoyikwv kal MeTaAAeuTikwv Epeuvav (IT-
ME), kaBw¢ kal kabnynteg Tou Maveniornuiou Matpwv, a-
®oU To NPOPBANKA OTO CUYKEKPIPEVO ONMEIO €ival ApkeTd Mo
ooBapd an’ o1 dsixvel apxika kal 8a npensl n YeEAETN nou Ba
YiVEl KAl ol NapeUPBACEeIG va ival eNICTNHOVIKA ENAPKEIG Kal
va divovTal TEXVIKA ol NPENouceg AUCEIG.
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«AUOTUXWG Oev WNopoUNE va napaBAEWYOUNE NWG TO TEAEU-
Taio xpovikd d1aoTnua, 0Ao Kal NEPICOOTEPEG MEPIOXEG TNG
MNepipepeiag AuTikng EAANGdaAg “unogépouv” ouxva and ka-
ToAIOBNOEIG. Agv €ival n NpWTN GOopd NMou CuVavTAaTadl AuTod
TO Qaivopevo, avTioToixa npoPAnuara napoucialovral kai
otnv AITwAoakapvavia kal otnv Axaia, aAAd kai og dAAeg
nePIOXEG TNG HAgiag. MEANUA pag sival PE TIC TEXVIKEG MAG
UNNPECIEG Kal TOUuG €181KOUG EMIOTANOVEG va NPoonadriooupe
va avTINETWNIOOUNE auTo To goBapd ZATNUa Nou OTIG NEPIo-
OOTEPEG TWV MNEPINTWOEWV £XEl ONUAVTIKEG EMNINTWOEIG OTN
{wn Twv NOAMITOV pag. Kar ol dUo auTéG NePIOXEG, To Bou-
vapyo kal To KatakoAo, sival peilovog onuaaciag yia euag kai
0a napEUBOUNE YIa va MPooTATEUCOUHE TOUG MOAITEG pag»
unoypaupioe o MNepipepeiapxng An. Katoipapag npocBETov-
Tag: «BpiokopaoTe 8inAa Toug kal Ba kavoupe O,Ti gival du-
vaToVv MPOKEINEVOU va dlac@alicoupe TIC MEPIOUTIEG, Ta
oniTia Toug aAAd kai Toug 13iouG, WOTE va PNV KIVOUVEUOUV
Kal NAAl JE Ta akpaia Kaipika eaivoueva».

(patratora.gr, 6 MapTiou 2014,
http://patratora.gr/archives/1751)
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Railroad retaining wall collapses in
Charles Village

No injuries reported as parked cars topple into a CSX right-
of-way along 26th Street. Was this a collapse waiting to
happen?

Lee Truelove, who lives on East 26th Street opposite the
deep gully used by CSX trains, saw it happen.

“At about 3:30 p.m., the cars on that side [of the street]
went about three feet down. And the wall began to tip,”
Truelove said, standing at the St. Paul Street intersection in
the driving rain. She called 911 and the railroad, she said,
and alerted her neighbors to come look.

“Then 15 minutes later, the whole thing just went,” she
said. “It was gone in 15 seconds.” Truelove called the land-
slide both “exciting and creepy.”

Close to a dozen parked cars - together with the retaining
wall, concrete sidewalk, iron fence and lone street light -
slid down the embankment, burying the tracks in debris.
Like an Earthquake

The sound, when it fell, was loud. Bob Leffler, an ad execu-
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tive with offices on North Charles Street, was on the phone
with a client when he heard the groaning roar.

View of the collapsed street from St. Paul Street.

”

“It was like the earthquake,” said Leffler, referring to the
August 2011 quake that struck the city. “It didn't shake like
that, but it was really loud.”

No one was injured, according to city officials and Mayor
Stephanie Rawlings-Blake, who briefed reporters at the
scene.

The collapse came on the second day of a pounding storm
that has dumped over four inches of rain in the Baltimore
region, causing widespread flooding.

“Slumping” for Months

As a precautionary measure, city officials evacuated houses
on the north side of 26™ Street. Residents gathered on the
street this evening.

Several told The Brew they had noticed the street pave-
ment cracking and slumping for months. Leffler said there
were other signs the retaining wall was not stable.

Recently, he said, that he noticed, a “dip” in the street near
the retaining wall, while the sidewalk abutting the wall
seemed to be buckling upward.

Truelove said she has been worried about the slumping
street for even longer and suspected “it might go” because
the street had collapsed once before, in the 1980s, on the
other side of Margaret Brent Elementary School.

"I have refused to park my car on that side for the past two
years because I was worried it was going to collapse,” she
said.

Asked about reports that people have complained repeat-
edly to the city about problems with the street, Rawlings-
Blake said she had “no information” about the reports and
would be looking into them.

Complaints about the rail line on 26th Street date back
decades, with residents complaining in a 1998 Baltimore
Sun article that the wrought-iron fencing and walls around
the rail right-of-way had been eroding for 15 years, “leav-
ing gaping holes in the residents’ protection from a 30 foot
drop onto the CSX train tracks.”

“I'm just sick of the condition of railroad properties in our
city,” then-Councilman Bernard C. “Jack” Young is quoted
as saying. “Overpasses are falling in.”

The stone retaining walls were a relic of the 1890s con-
struction of the B&O’s “Royal Blue” line to New York that
ran under Howard Street and then turned east along 26th
Street along a right-of-way about 25-30 feet below street

Cars, the sidewalk, a fence, a retaining wall and a still- level.
upright streetlight that fell onto the railroad tracks.
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The large open space on 26th Street between Charles and
St. Paul streets was originally planned for a small passen-
ger station.

The station was never built; instead, the railroad decided to
build a central station in a then more populated area on Mt.
Royal Avenue. Passenger rail service between Baltimore
and New York ended in the late 1950s.

The single-track line now sees about 20 freight trains a day
as the main route north for CSX.

The railroad suspended service immediately and dispatched
crews for what might be several days, or more, of cleanup.

(Fern Shen and Mark Reutter / Baltimore Brew, April 30,
2014,
https://www.baltimorebrew.com/2014/04/30/railroad-
retaining-wall-collapses-in-charles-village)

Massive street collapse sweeps away cars, cov-
ers CSX tracks in North Baltimore (Video)

The sidewalk along 26th Street caves in just before the
cars, sidewalk and retaining wall, seen at far left, collapse
into the ravine.

(Kevin Litten and Ryan McDonald / Baltimore Business
Journal, Apr 30, 2014,
http://www.bizjournals.com/baltimore/news/2014/04/30/m
assive-sinkhole-sweeps-away-cars-covers-csx.html)
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California tests natural disaster early warning
system

The system was used to forecast flash floods in California

An early warning system for earthquakes, tsunamis
and floods is being trialled in the US.

Scientists are using GPS technology and other sensors to
detect the impending threat of natural disasters.

The network is installed in Southern California and has al-
ready helped scientists to alert emergency services to the
risk of flash floods.

Yehuda Bock from the Scripps Institute of Oceanography
said: "This can help to mitigate threats to public safety."

And added: "It means real-time information can be made
available."

Ground motion

The minutes and even seconds before a natural disaster
strikes are crucial.

Early warning systems can help emergency services to pre-
pare and respond more effectively and can provide vital
information for the public.

In California, researchers have been testing a prototype
network for a range of hazards.

The system builds on existing networks of GPS stations,
which use satellite technology to make very precise meas-
urements of any ground movement.

On these, they have installed seismic sensors and other
instruments that can track changes in weather conditions.

Dr Bock said: "By combining the data from the GPS with
the data from these other sensors, we can measure dis-
placements that occur during an earthquake or another
event."

He added that the system could detect the tremors that
appear seconds before a large earthquake strikes, and ac-
curately assess its magnitude and whether it is likely to
generate a tsunami.

The GPS sensors and the meteorological instruments also
help the team to monitor the water vapour in the air.

Dr Angelyn Moore, from Nasa's Jet Propulsion Laboratory,
said: "It might be surprising that we are using GPS to
monitor weather hazards, but GPS is a weather instrument.

"Fundamentally, a GPS station is measuring the time it
takes a signal to travel from the GPS satellites to the re-
ceiving stations on the ground, and that travel time is
modified by the amount of moisture in the air.

"Whenever we measure the position of a GPS station, we
are also measuring the amount of water vapour above it."

Through this, the team is able to track in real time how air
moisture is changing and whether heavy rain is likely.

SCRIPPS

GPS stations like this one are fitted with small seismic and
meteorological sensors

In the summer, the researchers used the system to fore-
cast rainfall in San Diego.

Traditionally, some of this data comes from weather bal-
loons.

"But there are only two sites at the southern border of Cali-
fornia and these are about 150 miles apart. And the
weather balloon launches are also infrequent: in San Diego
it's only every 12 hours," said Dr Moore.

"In between those many hours between the weather bal-
loon launches, we were able to use the GPS to monitor how
the water vapour was changing."

With this real-time information, the team was able to issue
flash flood alerts.

Dr Moore added: "This was verified - there were quite a few
reports of flooding."

The sensing technology is being combined with communica-
tion advances to make sure the information is widely dis-
tributed, fast.

Dr Mark Jackson, from the National Oceanic and Atmos-
pheric Administration's National Weather Service, said:
"When a forecaster presses that button to issue that warn-
ing, it then goes to the police or fire person that's responsi-
ble for taking action to protect life and property almost in-
stantaneously.

"We also have the public who now on their smartphones
can receive warnings directly that say there is a warning in
effect for your area."

The team said the technology was inexpensive, and sys-
tems like it could be rolled out around the world.

The findings were presented at the recent American Geo-
physical Union Fall Meeting in San Francisco.

(Rebecca Morelle / Science reporter, BBC World Service, 2
January 2014, http://www.bbc.co.uk/news/science-
environment-25467873)

TA NEA THZ EEEE’'M - Ap. 64 — MAIOZ 2014 ZgAida 45



3 O

‘Frost quakes’ blamed after Toronto residents
wake to loud booming in the night

The extreme cold is leaving Toronto with a bang rather than
a whimper as residents around the GTA report loud
booming sounds in the night that may be caused by “frost
quakes.”

People reported noises loud enough to wake them up as
temperatures dipped below -20.

The booms occur when moisture in the ground freezes and
expands, putting pressure on ice and rock. This pressure is
ultimately released with a loud boom and the rock cracks.

According to the Maine Geological Survey, the phenomenon
is also known as cryoseisms. The agency calls it “a literal
‘cold snap’™ and describes the sounds variously as a “deep
rumbling” that sent windows shaking, a “shudder” and a
cracking sound.

Mike Leibovitz, who lives in Thornhill, said at least four frost
quakes hit his house last night, with the strongest one at
around. 2:30 a.m.

“To be honest, we literally thought that our roof broke or
something. Our house pretty much shook,” he said.

“It was pretty loud. I mean, the two of us woke up out of
deep sleep, it woke my daughter up. It definitely was a
boom and my house, my roof was shaking.”

Paige Kruger, who lives at Lawrence and Avenue, described
similar banging sounds around her house.

"My dad was like walking around the house to see if anyone
broke in,” she said.

“Then it sounded like somebody was basically banging
around in the walls of our house.”

Allison Bent, a seismologist with Earthquakes Canada,
explained how the “frost quakes” felt similar to earthquakes
but were caused by ice.

“What they are is cracking of ice or two blocks of ice
moving one against each other. It happens because ice
expands when it gets cold,” said Bent.

“So it often happens when it's extremely cold, like minus 20
or colder and particularly if there’s been a sudden drop in
temperature, and especially near lakes and rivers.”

It feels a lot like an earthquake to someone close to it, but
Earthquake Canada’s instruments don’t pick up the shaking
since these ice quakes are very localized, according to Bent.

“So we suspect that’s what's people have been feeling,” she
said.

As for potential for damage, Bent said she’s “never heard of
there being any. Usually the effects are very, very
localized.”

“You can feel the shaking, but as far as I'm aware there’s
never been any damage from a frost quake,” she said,
comparing it to a very weak earthquake.

Geoff Coulson, a warning preparedness meteorologist with
Environment Canada said that in his 30 years involved in
the weather service, he hadn’t seen so many reports of
frost quakes. He attributed a lot of that to social media.
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“In previous years, these things could have been happen-
ing, but because they're so localized they may have
remained a local story. It didn't really spread to a lot of
people to get a sense of, ‘Other people heard this too, it
wasn’t just me hearing things,”” he said.

“We're finding with Twitter and Facebook and things of that
nature, groups of people are now realizing that somebody
else heard that and suddenly it's getting a lot more
attention.”

Frost quakes are very rare, and Mr. Coulson said he never
heard of them when he was an operational forecaster
during the 1998 ice storm that hit eastern Ontario and
Quebec. They may have happened, but reports were not
widespread — and most people don't know what they are.

Frost quakes have been previously reported in upstate New
York, Vermont, Massachusetts, Connecticut and Maine.

(Inayat Singh / National Post, January 3, 2014,
http://news.nationalpost.com/2014/01/03/a-literal-cold-
snap-frost-quakes-blamed-after-toronto-residents-wake-to-
loud-booming-in-the-night)

WHAT IS A FROST QUAKE?

Frost quakes, also known as eryoseisms, are
non-tectonic events brought on by winter weather.
They are usually identified by a loud noise in the

night with no appearant cause.

b

. After a heavy rainstorm or a
thawing of ice or snow, water
seeps into the soil and bedrock,

2. When temperatures fall rapidly,
the moisture trapped in the soil
and bedrock begins to freeze.

becoming trapped.

TSoiI and bedrock “d Water

3. As the moisture freezes, it
expands, putting pressure on the
surrounding soil and bedrock.

4, Eventually the stress from the
expanding ice is too much and
the soil and bedrock will crack
creating a loud noise and
occasionally shaking the ground.
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SOURCE: THEWEATHERNETWORK.COM, MACLEAN’S
ANDREW BARR [ NATIONAL POST
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Faults May Emit Earthquake Warning Signs

There are tantalizing hints some faults issue warning sig-
nals in the days and months before a big earthquake, ac-
cording to new research.

A study of squeaky glass beads squeezed between powerful
pistons offers one explanation for how these earthqua-
ke warning signals form. The findings were published online
Nov. 4 in the journal Geophysical Research Letters.
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The signals range from tiny shocks along the fault, which
may be beyond the limit of detection by today's seismic
monitors, to earthquakes large enough to rattle houses.
The common thread is that the final rip — the main earth-
quake — strikes at or near the site of the smaller, earlier
breaks.

A laboratory setup that measured earthquake precursors —
warning signs of coming earthquakes.

"They are associated with small failures along the fault
patch that is going to fail catastrophically," said Paul John-
son, a geophysicist at Los Alamos National Laboratory in
New Mexico and lead study author.

Making a link between these earthquake precursors and the
"big one" is controversial in the world of earthquake re-
search. While many laboratory studies indicate there are
seismic warning signals to watch for, in the real world, not
all earthquakes have foreshocks, as these preliminary
shakers are known. Still, geoscientists hope that by better
understanding what happens before an earthquake, they
may one day have a means of warning the public of in-
creased earthquake risk.

"I think we're seeing the beginning of something potentially
really exciting for characterizing an area of increased haz-
ard," Johnson said. "We're not going to predict when an
event takes place. [But] this kind of observation can be
tested to see whether or not this information will be useful
for earthquake hazard and predicting intervals of increased
seismic risk." (0.0. ds¢ apBpo ortn ouvexela 13 Crazy Earth-
quake Facts).

Quake lab

In the study, Johnson and his collaborators built a labora-
tory model that mimics an earthquake fault. The squeaky
beads represent gouge, the crushed, ripped-up clay and
rock that lines faults. Pressing the beads between two
plates imitates the forces that cause earthquakes.

The researchers discovered that the beads start squeaking
not long before the laboratory earthquake hits. These
"acoustic emissions" are equivalent to small earthquakes on
real-world faults, Johnson said.

The study adds to growing evidence that a dense network
of quake monitors called seismometers could detect these
signals (0.0. deg apbpo ortn ouvéxela Earthquake Forecast-

ers Look Closer at Rock Friction) and warn of the increased
hazard, Johnson said.

"Most precursors are very small, so if you don't have in-
struments on the fault or very near the fault, then you're
just not going to see them," he said. "These are very small
compared to the actual earthquakes."

Controversial concept

But many researchers think the laboratory models that
suggest earthquake warnings exist don't translate into real-
world alerts (http://www.livescience.com/42200-gps-

earthquake-forecasting-costa-rica.html).

Unlike a lab model, faults in the Earth are filled with fluids,
heated to high temperatures, and undergo complex
stresses, said Justin Rubinstein, a research geophysicist
with the U.S. Geological Survey in Menlo Park, Calif. "It's a
dangerous leap to try and take what we see in the lab and
say it should happen in real life," Rubinstein said. "Right
now, I don't think there's a convincing case that can be
made. Sometimes, you get a foreshock sequence, and
sometimes you don't."

But Rubinstein also thinks such models are worth careful
exploration. "If there are precursors, it would be valuable
for us to understand, because obviously, it would be fantas-
tic if we could predict earthquakes," he said.

(Becky Oskin, Staff Writer / Live Science, January 10, 2014,
http://www.livescience.com/42495-model-suggests-
earthquake-warning-signs.html).

13 Crazy Earthquake Facts

1. Earth has been more seismologically active in the
past 15 years or so, says Stephen S. Gao, a geophysicist at
Missouri University of Science & Technology. Not all seis-
mologist agree, however
(http://www.livescience.com/10642-chile-earthquake-
mother-nature-control.html).

2. San Francisco is moving toward Los Angeles at the
rate of about 2 inches per year — the same pace as the
growth of your fingernails — as the two sides of the San
Andreas fault slip past one another. The cities will meet in
several million years. However, this north-south movement
also means that despite fears, California won't fall into the
sea.

3. March is not earthquake month), despite what some
people be-lieve. True, on March 28, 1964, Prince William
Sound, Alaska, experienced a 9.2 magnitude event — one
of the biggest ever. It killed 125 people and caused $311
million in property damages. And on March 9, 1957, the
Andreanof Islands, Alaska, felt a 9.1 temblor. But the next
three big-gest U.S. earthquakes occurred in February, No-
vember, and December. The devastating major earthquake
in Chile of 2010 struck on Feb. 27. And the huge 9.3 tem-
blor that spawned the devastating Indian Ocean tsunami in
2004 occurred on Dec. 26
(http://www.livescience.com/6887-march-earthquake-
month-shaky-facts.html.

4. There are about 500,000 earthquakes a year around
the world, as detected by sensitive instruments. About
100,000 of those can be felt, and 100 or so cause damage
each year. Each year the southern California area alone
experiences about 10,000 earthquakes, most of them not
felt by people.

5. The sun and moon cause tremors. It's long been
known that they create tides in the planet's crust, very mi-
nor versions of ocean tides. Now researchers say the tug of
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the sun and moon on the San Andreas Fault stimulates
tremors deep underground.

6. A city in Chile moved 10 feet in the massive 8.8 mag-
nitude earthquake Feb. 27, 2010. The rip in Earth's crust
shifted the city of Concepcidén that much to the west. The
quake is also thought to have changed the planet's rotation
slightly and shortened Earth's day
(http://www.space.com/7988-chile-earthquake-shortened-
days-earth.html).

7. There's no such thing as "earthquake weather.”
Statistically, there is an equal distribution of earthquakes in
cold weather, hot weather, rainy weather, and so on, ac-
cording to the U.S. Geological Survey. Scientists say there
is no physical way that weather could affect the forces sev-
eral miles beneath the surface of the earth where quakes
originate. The changes in barometric pressure in the at-
mosphere are very small compared to the forces in the
crust, and the effect of the barometric pressure does not
reach beneath the soil.

8. Earth's bulge was trimmed a little by the 2004 Indo-
nesian earthquake, the 9.0+ temblor that generated the
deadly tsunami on Dec. 26 that year. Earth's midsection
bulges in relation to the measurement from pole-to-pole,
and the catastrophic land displacement caused a small re-
duction in the bulge, making the planet more round.

9. The Pacific Ring of Fire is the most geologically active
region of Earth. It circles the Pacific Ocean, touching the
coasts North and South America, Japan, China and Russia.
It's where the majority of Earth's major quakes occur as
major plate boundaries collide
(http://www.livescience.com/6139-earth-earthquake-

hotspots.html).

10. Oil extraction can cause minor earthquakes. These
are not the quakes you read about. Rather, because oil
generally is found in soft and squishy sediment, when oil is
removed other rock moves in to fill the void, creating "mini-
seismic events" that are not noticeable to humans.

11. The largest earthquake ever recorded was a mag-
nitude 9.5 in Chile on May 22, 1960.

12. Quakes on one side of Earth can shake the other
side. Seismolo-gists studying the massive 2004 earth-
quake that triggered killer tsunamis throughout the Indian
Ocean found that the quake had weakened at least a por-
tion of California's famed San Andreas Fault. The Chilean
quake of 1960 shook the entire Earth for many days, a
phenomenon called oscillation that was measured by seis-
mic stations around the planet
(http://www.livescience.com/9710-big-quakes-weaken-
faults-side-earth.html).

13. The deadliest earthquake ever struck January 23,
1556 in Shansi, China. Some 830,000 are estimated to
have died (http://www.livescience.com/6932-deadliest-
earthquakes-history.html).

(LiveScience Staff / March 09, 2010,
http://www.livescience.com/6187-13-crazy-earthquake-
facts.html)

Earthquake Forecasters Look Closer at Rock
Friction

More-accurate forecasts of earthquakes may arise from a
new computer model focusing on the physics of the rock in
one quake-prone segment of the San Andreas fault, re-
searchers say.
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Although the basic physics of earthquakes have been
known for a century, developing computer models of earth-
quake dynamics has been challenging. However, the
amount of historical data available from the Parkfield seg-
ment of the San Andreas fault may prove helpful.

Schematic view of an on-going seismic rupture on the Park-
field segment of the San Andreas Fault.

"A major limitation to earthquake prediction is that we do
not as of today know the physics that explains the full spec-
trum of fault behavior," said researcher Sylvain Barbot, a
geophysicist at the California Institute of Technology. "The
difficulty of earthquake prediction is that they [quakes]
occur during just a few seconds but repeat every hundreds
of years, and that the details of what happened during
these few seconds carry a lot of weight in how long it will
take before the next one."

Researchers are now attempting to figure out what happens
during those few seconds by analyzing the friction of rock.
Their findings are detailed in the May 11 issue of the jour-
nal Science.

Fault friction

The likelihood of a quake is dictated by the physics of the
friction between rocks and the forces exerted on them,
similar to how rubbing your hands with and without gloves
on requires different amounts of effort.

Barbot and his colleagues applied their rock physics strat-
egy on the Parkfield area, some 200 miles (320 kilometers)
northwest of Los Angeles. It has experienced a relatively
predictable cycle of earthquakes for the past 150 years,
seeing moderate-magnitude earthquakes every 20 years on
average. That pattern led to the only official earthquake
forecast in the United States: In 1985, scientists predicted
that a magnitude 6 earthquake was likely to occur there
before 1993. A magnitude 6 quake did occur there, but not
until September 2004. The exact timing of quakes at Park-
field continues to elude researchers.
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Taking advantage of Parkfield's history of detailed meas-
urements, the scientists constructed a physics-based model
of the region.

"What's great about these earthquakes is that they don't
kill anyone, and we can study them with the best available
technology every time they happen," Barbot said. "If there
is one place in the world where we could predict earth-
quakes, it would be at Parkfield."

Their model could explain the distribution of small earth-
quakes at Parkfield and how they related to the occurrence
of large earthquakes.

"We can take physical laws describing how fault rocks be-
have in the lab and create models that reproduce a whole
range of observations in a natural setting," Barbot told
OurAmazingPlanet. "This implies that we are getting closer
to understanding how earthquakes really work."

Not a prediction

Barbot said it would be dangerous to conclude from the
researchers' results "that we may seem ready to predict
earthquakes." Instead, this model "can readily be used to
identify the area of the fault that needs to be better moni-
tored to capture earthquake precursors
(http://www.livescience.com/17301-ozone-gas-earthquake-
precursor-warning.html), and test if they exist at all," he
said.

This model could thus over time lay the groundwork for
earthquake prediction. "Even if we're not ready for a full
physics-based earthquake forecast, we're setting up the
tools for this kind of analysis," Barbot said.

In the future, this strategy could analyze other faults as
well. "In general, such models will be the most accurate in
areas where we have a long and detailed history of past
earthquakes, knowledge of the precise geometry of the
fault at depth, and an idea of the spatial distribution of the
friction on the plate interface," Barbot said.

A long-term goal of the researchers "is to integrate and
study the interaction among neighboring faults or fault
segments," Barbot said. "The Cholame segment of the San
Andreas fault, in the Carrizo Plain, hosted a magnitude 7.9
earthquake in 1857, and there is a possibility that the Park-
field earthquakes, immediately to the north, may trigger an
event of similar size."

(Charles Q. Choi, OurAmazingPlanet Contributor / Live Sci-
ence, May 10, 2012, http://www.livescience.com/31418-
earthquake-forecasts-friction.html)

(C- 4R -0)

Injection wells seen as possible cause of earth-
quakes

The small earthquakes that shook the Azle area late last
year have put a spotlight on another aspect of the oil and
gas drilling boom in North Texas — injection wells that get
rid of millions of gallons of water used and polluted in the
process.

The state has about 35,000 active injection wells, according
to the Texas Railroad Commission. Crude oil wells typically
produce tons of salt water along with oil, and injection wells
pump that water back down into the formation to help ex-
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tract more oil. Injecting water into a depleting formation is
rarely the cause of a seismic event, experts say.

But about 7,000 of the state’s injection wells are being used
for disposal. The widespread use of hydraulic fracturing to
extract natural gas and oil from shale formations has in-
creased the need for disposal wells, which are used to send
wastewater deep underground.

And there’s some evidence that they can cause the Earth to
quiver.

“In a way, Texas has been a vast experiment in injection
wells,” some of which are used to dispose of oil field waste,
said seismologist Cliff Frohlich, associate director of the
Institute for Geophysics at the University of Texas at Aus-
tin.

Millions of gallons of water are typically used to fracture, or
frack, a well, and much of it eventually returns to the sur-
face. Some is recycled, but most is pumped down disposal
wells. And the extra fluid can migrate far from the well.

Disposal wells usually don’t produce seismic events, but
sometimes they do, said Frohlich, who has studied the link
between energy production and earthquakes. In a 2012
study, Frohlich found that “injection-triggered earthquakes
are more common than is generally recognized.”

There are five active disposal wells in northern Parker
County and southern Wise County, the site of more than 20
quakes that shook the Azle area in November and Decem-
ber. Those events prompted the Texas Railroad Commission
to hold a public meeting in Azle on Jan. 2.

After hearing a litany of complaints about disruption and
property damage from residents who packed the hearing at
Azle High School, the three-member Railroad Commission,
which regulates oil and gas production, voted to hire an in-
house seismologist.

But some answers could be forthcoming even before that
position is filled.

Researchers from Southern Methodist University and the
U.S. Geological Survey have installed a network of seismic
monitors around Azle and Reno, in northern Parker County,
with the goal of collecting better data on the quakes.

Art McGarr, an earthquake researcher at the Geological
Survey who is working on the Azle project, said Thursday
that researchers expect to present their findings in late
April. But they could come to a determination earlier than
that and don’t necessarily need additional quakes to occur
to do their job.

“"We already have a lot of data in hand” from previous
quakes, McGarr said. “We're chewing through it.”

The wild card

Faults, or breaks in the Earth that typically formed millions
of years ago in underground strata, are the big unknown
that can influence whether an injection well might cause an
earthquake. Faults aren’t always known before drilling
takes place, and even if they were, McGarr said, it's not
certain that they will produce an earthquake if an injection
well is drilled nearby.

Still, as Ken Morgan, director of the TCU Energy Institute,
put it: “There are better places and worse places for dis-
posal wells. That is common sense. If you have faults and a
cluster of quakes, you’ve rounded up some suspects” by
looking at nearby injection wells.

McGarr, Morgan and Frohlich said it can be hard to identify
a single injection well as the cause of a particular quake.
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But a swarm of seismic events like the Azle quakes is cer-
tainly grounds for suspicion.

“Evidence would be if earthquakes started not too long af-
ter an injection well began operation,” McGarr said. “If they
started within one or two months, that’s pretty good evi-
dence. Even better evidence is if injection is stopped and
the earthquakes stop.”

Scientists have actually controlled earthquakes by starting
and stopping underground fluid injection. In what Morgan
said is still the gold standard of such studies, researchers at
the Rocky Mountain Arsenal near Denver in 1966 produced
earthquakes by beginning or increasing injection. The
quakes stopped when injections ceased.

In 1962, the well started disposing of wastewater from
chemical weapons production. By 1966, more than 700
quakes had occurred within 5 miles of the well.

Disposal wells can also produce seismic events after years
of operation. McGarr’s research shows that the total volume
of fluid injected in a well can be the biggest factor in trig-
gering quakes, not how fast it is injected.

Narrowing the field

The five disposal wells around Azle went into operation be-
tween 2005 and 2009, according to Railroad Commission
data. Three are permitted to inject up to 25,000 barrels a
day (or 1.05 million gallons, at 42 gallons per barrel). One
well is limited to 15,000 barrels and another to 10,000 bar-
rels. All are injecting considerably less than their allowed
maximums at depths of 9,000 to 11,000 feet.

According to filings with the Railroad Commission, the larg-
est well, operated by Foxborough Energy Co. of Oklahoma
City, injected nearly 3.4 million barrels, or 142 million gal-
lons, in the first nine months of 2013, the latest data avail-
able. The smallest, run by Strata Operating, injected
618,000 barrels, or nearly 26 million gallons, in the same
nine months.

The additional seismic monitors that SMU is installing will
allow researchers to locate new earthquakes much more
accurately, researchers said. Earthquakes are tagged two
ways: the focus, which is the depth underground where the
quake originated, and the epicenter, which is its position on
the surface.

Frohlich said all of Texas has about a dozen active seismic
monitors at any time. That limits the accuracy of the epi-
center to several miles. And Morgan said the estimated
depth can be as broad as one of three ranges: shallow,
moderate or deep.

McGarr said that with half a dozen monitors in just the Azle
area, researchers can pinpoint the epicenter to within 200
to 300 meters and the depth to within about 500 meters.

Red light, green light

Fort Worth lawyer Jim Bradbury, who has followed the envi-
ronmental issues of energy production, said state regula-
tors should adopt a standard proposed by the U.S. Geologi-
cal Survey called the traffic light system.

If earthquakes above a certain level occur near a disposal
well, it could get a yellow light, requiring a reduction in the
amount it's injecting. “If seismicity continued or escalated,
operations could be suspended” — the red light, the agency
says.

The Railroad Commission has inspected all of the wells in

the Azle area over the last two months, including three last
week, according to reports emailed to the Star-Telegram.
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“When earthquakes are reported, our staff will determine if
saltwater disposal wells are nearby and then inspect the
facilities to ensure that they are in compliance with their
Railroad Commission permit conditions,” said spokeswoman
Ramona Nye.

(Jim Fuquay / Star-Telegram, Saturday, Jan. 11, 2014,
http://www.star-
telegram.com/2014/01/10/5476064/injection-wells-seen-
as-possible.html?rh=1, http://www.star-
telegram.com/2014/01/10/5476064/injection-wells-seen-
as-possible.html?rh=1#storylink=cpy)

(G2 4R -0

L.A. Mayor Garcetti calls for aggressive earth-
quake safety effort

Los Angeles Mayor Eric Garcetti on Tuesday announced an
aggressive new plan to tackle earthquake safety, including
how to better protect vulnerable buildings.

Marking the 20th anniversary of the destructive Northridge
earthquake, Garcetti said Los Angeles would for the first
time partner with the U.S. Geological Survey to build a
comprehensive strategy for dealing with how to better pro-
tect private buildings and other resources such as tele-
communications and the water supply during a major tem-
blor.

Bullock's
The dangers of brittle concrete buildings were underscored
by the collapse of the Bullock's department store at North-
ridge Fashion Center in the 1994 Northridge earthquake.
The store was built in 1971, before more robust building
codes were enacted. Hundreds of people could have died,
but the earthquake hit at 4:31 a.m., when the store was
closed. (Steve Dykes / Los Angeles Times /January 17,
1994)

The move comes as the City Council is considering several
seismic safety initiatives, including investigating potential
dangerous concrete and soft-first-story buildings.

Taken together, the moves mark the most significant effort

to improve earthquake safety in Los Angeles in a genera-
tion.
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Barrington Building
The six-story concrete Barrington Building -- home to
prominent dentists and psychiatrists to the stars -- suffered
severe damage to its columns in the 1994 Northridge
quake. That damage can be seen in the X-shaped cracks,
precursors to a collapse. The city called the building at
11665 Olympic Blvd. an "immediate hazard" and ordered its
demolition. (Jonathan Alcorn / For The Times /January 21,
1994)

“What's really at stake is the viability of this city," said U.S.
Geological Survey seismologist Lucy Jones, who will spend
a year meeting with stakeholders and experts and devising
policy recommendations for the city of Los Angeles.

Olive View Medical Center
The concrete Olive View Medical Center in Sylmar suffered
major damage in the 1971 Sylmar earthquake. Three con-
crete stair towers broke free from the main hospital and
toppled to the ground. Three people died. (Los Angeles
Times /October 16, 2013)

FULL COVERAGE: California earthquakes

"We are here to make sure we are ready when, not if, the
next earthquake hits," Garcetti said at a news conference
Tuesday.

The U.S. Geological Survey will essentially loan out Jones
this year to convene public meetings, talk with property
owners, and consult with technical experts about how to
comprehensively deal with a persistent, unresolved problem

-- how to get privately owned buildings seismically
strengthened in Los Angeles.

Olive View Medical Center
Concrete columns supporting the stairwells of Olive View
Medical Center failed because there was too little steel rein-
forcement. After the 1971 Sylmar earthquake, county offi-
cials toured the destruction. (John Malmin /March 4, 1971)

Jones said her assignment for 2014 will bridge earthquake
science and public policy to reduce earthquake risk.

“We are donating the majority of my time this year to
working together and trying to find solutions to problems,"
Jones said. “It's a good prototype of taking our science and
getting it applied to actually making a difference."

San Fernando Veterans Administration Hospital
San Fernando Veterans Administration Hospital patients
wait for evacuation to other facilities as the ruins of col-

lapsed buildings are searched for victims after a magnitude
6.6 earthquake hit near Sylmar on Feb. 9, 1971. Two hos-
pitals and two major freeway interchanges were destroyed,
64 people were killed and the lower dam at the Van Nor-
man Reservoir almost failed. (Bruce Cox / Los Angeles
Times /October 16, 2013)

Garcetti made the announcement a few days before the
20" anniversary of the 1994 Northridge earthquake, which
killed about 60 people. He said it is essential for the city to
make progress on earthquake safety.

While Northridge was damaging, Garcetti said, “The Big
One could be a lot worse. ... Too many in our city have
stopped thinking about how we can best prepare.”
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Veterans Administration Hospital aerial
An aerial view of the San Fernando Veterans Administration
Hospital after the 1971 Sylmar earthquake. (Larry Sharkey
/ Los Angeles Times /February 8, 1971)

Veterans Administration Hospital
Two concrete buildings at the San Fernando Veterans Ad-
ministration Hospital crumbled in the 1971 Sylmar earth-
quake, killing 49 people. (Bruce Cox / Los Angeles
Times /February 9, 1971)

Pyne Gould Corp. building
The concrete Pyne Gould Corp. building collapsed in the
2011 Christchurch earthquake in New Zealand. Eighteen
people died. (Canterbury Earthquakes Royal Commission
Final Report /October 16, 2013)

Veterans Hospital
Two three-story buildings collapsed at the San Fernando
Veterans Administration Hospital, crushing many patients
inside. The last body was pulled out of the rubble four days
after the Sylmar earthquake. (February 8, 1971)

Pyne Gould Corp. building
The Pyne Gould Corp. building collapsed when the magni-
tude 6.3 earthquake struck Christchurch, New Zealand. It
was built in the 1960s, before the adoption of modern
seismic standards for concrete buildings. (Hannah Johnston
/ Getty Images /February 23, 2011)

Veterans Administration Hospital
Another view of one of the two concrete buildings at the
Veterans Administration Hospital that collapsed in the 1971
Sylmar earthquake. (Ben Olender /February 9, 1971)
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CTV building
The six-story concrete CTV building in Christchurch, New
Zealand, collapsed in the 2011 earthquake, killing 115 peo-
ple. (Canterbury Earthquakes Royal Commission Final Re-
port /October 16, 2013)

CTV building
The CTV building housed a television station, a medical
clinic and English-language classrooms. One woman, Mary
Amantillo, 23, sent text messages to her mother after the
earthquake. "Ma, I got buried," she wrote. Forty minutes
later, she texted, "Ma, I can't move my right hand." She
died with her friend Valquin Bensurto. (Marty Mel-
ville /February 24, 2011)

Garcetti said he is particularly interested in the concerns of
property owners “as we discuss how to retrofit privately
owned buildings.”

Garcetti laid out a timeline for the year’s goals, starting
with developing in the first two months a list of problems
and consequences. By spring, Jones will seek input from
relevant stakeholders as well as input from technical ex-
perts. Later in the year, public hearings will be held and
recommendations will be due to the mayor by December.
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Jones will continue to be paid by the U.S. Geological Sur-
vey.

The partnership with the city and USGS also follows a Times
report on concrete buildings that were built before 1976. By
the most conservative estimate, as many as 50 of the more
than 1,000 old concrete buildings in the city would collapse
in a major earthquake, exposing thousands to injury or
death.

Concrete buildings may look strong, but many older con-
crete buildings are vulnerable to the sideways movement of
a major earthquake because they don't have enough steel
reinforcement to hold columns in place. Experts say sorting
out which present the greatest danger of injury and death
to occupants is a daunting problem that will require build-
ing-by-building assessments by structural engineers.

The Times has also written several stories exploring devel-
opment on or near fault lines. A recent investigation found
that Los Angeles and Santa Monica approved more than a
dozen construction projects on or near two well-known
earthquake faults without requiring seismic studies to de-
termine if the buildings could be destroyed in an earth-
quake.

Wooden soft-story structures often are built over carports
and held up with slender columns, leaving the upper floors
at risk of crashing into ground-floor apartments during
shaking. The 1994 Northridge earthquake damaged or de-
stroyed about 200 of these structures, and 16 people died
in the Northridge Meadows apartment complex.

Later Tuesday, the City Council is scheduled to commemo-
rate the 20th anniversary of the Northridge earthquake and
discuss eight motions related to seismic safety.

(Rong-Gong Lin II and Rosanna Xia / Los Angeles Times,
January 14, 2014, http://www.latimes.com/local/lanow/la-
me-In-earthquake-safety-los-angeles-
20140114,0,7496398.story#axzz2qZFz4]cT,
http://www.latimes.com/local/lanow/la-me-In-earthquake-
safety-los-angeles-
20140114,0,7496398.story#ixzz2gkIRHTuQ)

(C- 4R -0)

Researchers Use Ocean Waves To Forecast
Seismic Shaking

New research at Stanford University has capitalized
upon the ambient seismic field—created by ocean
waves as they strike the earth’s crust—to forecast
potential earthquakes in the Los Angeles basin.

The city of Los Angeles is all too familiar with earthquakes.
Although minor earthquakes are a near daily occurrence in
Southern California, the last major earthquake in the re-
gion, in 1994, was devastating. The Northridge earthquake
measured a magnitude 6.7, killing 60 people and injuring
7,000, collapsing infrastructure, and damaging more than
40,000 buildings in the Los Angeles area. Preparing the city
for the next major earthquake before it arrives is thus of
critical importance to the city.

So research conducted by Stanford University that has re-
sulted in a new method of forecasting the potential ground
motion in the region before a major seismic event is mak-
ing news. The method capitalizes on the ambient seismic
field created by ocean waves as they hit the earth’s crust,
and was used to validate, for the first time, the ground mo-
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tion simulations conducted by the Southern California
Earthquake Center in 2006 and the U.S. Geological Survey
(USGS) in 2008. The “virtual earthquakes” created by the
Stanford study confirm the computer models’ projections
that greater shaking would be experienced in the sedimen-
tary basin of Los Angeles than in other nearby areas.

The Northridge earthquake in 1994 killed 72 people and
damaged elevated roadways, bridges, and residential and
commercial structures. New research suggests that the
background seismic fields created by ocean waves hitting
the earth’s crust can help seismologists predict the nature
and impact of future earthquakes in the Los Angeles region.
FEMA News Photo/Robert A. Eplett

The approach was conceptualized by Greg Beroza, Ph.D., a
professor of earth sciences in Stanford University’s depart-
ment of geophysics and the deputy director of the Southern
California Earthquake Center (SCEC), and implemented by
Marine Denolle, Ph.D., currently a postdoctoral scholar at
Scripps Institution of Oceanography at the University of
California, San Diego, who conceptualized and implemented
the field work as part of her doctoral work at Stanford. Both
Beroza and Denolle wrote in response to written questions
posed by Civil Engineering online.

Denolle’s work was also overseen by Eric Dunham, Ph.D.,
an assistant professor of geophysics at Stanford, and Ger-
man A. Prieto, Ph.D., an assistant professor of geophysics
at the Massachusetts Institute of Technology.

The ocean waves the team studied create small pressure
pulses that are constantly picked up by seismometers. By
measuring the time it takes these pulses to move between
sensors, the underlying soil conditions and their response to
ground motion can be mapped. Denolle’s examination of
the Los Angeles basin represents the first time that these
pulses have been used to forecast potential ground motion
during earthquakes. She placed temporary sensors along
the San Andreas Fault at a depth of 1 to 2 ft and coupled
them with existing sensors to track the movement of the
pulses as they moved from the fault through the basin.
Denolle then processed the signals and “developed correc-
tions for depth, sense of slip in the earthquake, and finite-
ness of the fault,” Beroza explained.

The research produced an effective new approach for
measuring, understanding, and anticipating the effects of
geology on seismic waves: “Rather than waiting passively
for an earthquake to occur that will test our predictions, we
can move actively to deploy instruments in areas of concern
to learn what we want to know before an earthquake hap-
pens,” Beroza said.

Robert Graves, Ph.D., the Southern California coordinator
for the USGS’s Earthquake Hazards Program, sees the po-
tential of the method to work alongside computer simula-
tions. In written responses to questions posed by Civil En-
gineering online, Graves said, “The benefit of this new ap-

proach is that it maps out the potential ground shaking
levels for future earthquakes using information based solely
on existing ground motion observations.” Computer simula-
tions, on the other hand, can be “incomplete or uncertain in
various regions, and thus the predictions of ground shaking
based on the simulations also will have uncertainties,”
Graves said.

Using the ambient seismic field to map potential ground
motion “potentially reduces the level of uncertainty with the
ground motion predictions,” Graves said. However, both
computer simulation and virtual earthquake analysis, as
was done by Denolle, are both needed. “I view the virtual
earthquake approach and the simulation approach as being
complementary approaches to the ground motion prediction
problem,” Graves said.

This proof-of-concept study is just the first step, and was
limited to long-period seismic waves because the temporary
sensors were placed for short periods of time just below the
ground’s surface, Denolle pointed out. “Only tall buildings,
and large infrastructures (bridges, for instance), are sensi-
tive to those frequencies,” she said.

Still, the practical implications of Denolle’s findings are im-
mediate. Los Angeles Mayor Eric Garcetti recently an-
nounced that the city was partnering with the USGS to de-
velop earthquake resilience strategies for the city. As part
of this partnership, Lucile Jones, Ph.D., a seismologist with
the USGS, will be working as the science advisor to the
mayor for seismic safety. She will spend the coming 12
months applying the lessons learned from the region’s an-
nual earthquake preparedness drills, called ShakeOuts, to
develop recommendations for reducing seismic risks in the
Los Angeles region, focusing particularly on four major ar-
eas: communications systems, water infrastructure, non-
ductile reinforced concrete buildings, and buildings with
“soft” first stories.

California’s “crust is young and hot and broken up with
faults, so it's a poor transmitter of energy,” says Jones. As
a result, ground motion “dies off really quite quickly, but
then when you have these local soil conditions it can am-
plify the shaking,” she says. As waves travel through the
ground, Jones explains, certain ground conditions—such as
the chain of sedimentary basins that connect the Los Ange-
les basin to the San Andreas Fault—can act as an “energy
channel,” focusing the energy in a certain direction. Before
this study, the theory was that the band of thick sediments
in front of the San Gabriel Mountains would act as a wave
guide, directing seismic waves to the Los Angeles basin,
where they would bounce back and forth within the basin
for a longer period of time than what is experienced at the
epicenter. This new study has confirmed that the ground
motion behaves in precisely that manner.

The research conducted at Stanford “really changes the
answer of what the maximum credible earthquake shaking
will be [within the basin],” Jones says. “Especially in the
long-period motion, which will impact the big buildings.”
The study confirms that previous computer modeling of Los
Angeles’s ground motion, which was criticized as showing
too much motion, “is the appropriate one to work from,”
she notes. “So it's greats to have, especially at the begin-
ning of the project.”

Structural engineers are tasked with designing the strong-
est buildings possible while being conscious of their client’s
budgets, Jones points out, so knowing the potential ground
conditions during a maximum credible earthquake is cru-
cial, determining the seismic strength required of a build-
ing.

Which is why the existence of a “wave guide” in the Los
Angeles basin is of such paramount importance, Jones says.
“If we said, ‘Okay, it's only going to be the smallest shaking
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that you'd expect from an ordinary location,” and that’s how
you build the building, and then we get these extra strong
motions, [because the] wave guide causes specific amplifi-
cation, you're talking about the potential collapse of high-
rises,” Jones says. “Especially because the biggest issue is
these really long-period ground motions that are strongly
affecting the tallest buildings.”

Measuring shorter wave frequencies, which affect smaller
buildings, using the ambient seismic field is also possible,
but the sensors would need to be deployed for longer than
5 months, Denolle said. Additionally, high-quality instru-
ments will need to be deployed in vault-like environments
and attached to concrete bases to ensure their ability to
measure small ground motions. “We would need borehole
instruments: [such as] when people drill through the
ground, maybe 100 meters down, to deploy similar instru-
ments, much like the Japan High Sensitivity Seismograph
Network,” Denolle said.

The usefulness of ambient noise mapping and virtual earth-
quake forecasting is not limited to sedimentary basins. “It
is worth mapping anywhere people are affected, or any-
where the knowledge we would learn from that area would
be useful to our global understanding,” Denolle said.
“Sedimentary basins exacerbate the strength of the shak-
ing, but being close to a fault stays a first order effect.
Anywhere with rockier areas would also work.”

Denolle is currently working with colleagues in Tokyo to
similarly map potential earthquake ground motions in Ja-
pan. “The Alpine Fault in New Zealand could be the next
target as [the city of] Christchurch also sits on a sedimen-
tary basin and could feel the large Alpine Fault future
earthquake,” Denolle said. “[The] possibilities are endless.”

The findings from the study were first published in the
January 14, 2014 issue of Science.

(Catherine A. Cardno, Ph.D. / Civil Engineering, ASCE, 11
February 2014,
http://www.asce.org/CEMagazine/Article.aspx?id=2362232
9512#.Uvp2i2] ulw)
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ETAIPEIOV AMNOTEAOUV OUXVA OTOXO TPOMOKPATIKWV EVEPYEI-
wv. Eniong, BAGBeC oc TETOIEC UNODJOUEG WMOPEI va KaTaypa-
@OUV PETA anod (QUOIKEG KATAOTPOPEG.

H diadikacia Tng a&ioAdynong BAABWV O KATAOKEUEG HEXPI
onMepa, onoia Kal av €ival n yeveoioupyog aitia, BacileTal
KUpiwg oTnv €niBswpnon and €eEEIBIKEUPEVOUG WNXAVIKOUG.
Ol KATAOKEUEG, €V YEVEI, WETA anO IOXUPEG KATAMOVIOEIG
@Bavouv 1 Eenepvave Ta O0pia avrtoxng n AEIToupyikoTNTAG
Toug, ekdnAwvovTtag BAGReg nou pnopei va sival €ite oparteg
Kal eVTONIOIYNEG, €ITE UNAPKTEG, AAAG XWpPIic va ekdnAwBolv
evrova onuadia @Bopdg otnv Kkataokeur. 'Otav ol BAGReC
OTIG KATAOKEUEG €ival TETolou BaBupou nou Oev eMmITPENOUV
aopaAn CUUNEPACHATA WG NPOG TV KATANOVNON Twv KaTa-
OKEUWV, €Ival UNOXPEWTIKNA N NEPAITEPW WEAETN KAl avaAuadn
TOUG, WE anoTéAeopa va kabioTaral n nAnyeioca KaTaokeun
HN AEITOUPYIKN YIa HEYAAO XPOVIKO diaoTnua.
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To véo eupwnaikd epeuvnTikO  €pyo  RECONASS
(www.reconass.eu) nou §ekivnoe TIG Epyacieg Tou NpooPa-

Ta, OTOXEUEl OTNV avanTtu&n evOG OUOTHMATOG €AEyXOU Yia
KATAOKEUEG nou Ba napéxel Wia aglonioTn kal ouvexn aglo-
AOynon TnNG OTATIKNG KATACOTAONG TOUG WETA anod Mia kaTa-
oTpo®n (N.X. OEIOUOG, £KPNEN K.a).

H TexvoAoyikny AUon nou avanTUooel TO €pYyO AVAMEVETAl va
napéxel APeCca Kal CUVEXWG EVNHEPWHEVA DeDOHEVA OXETIKA
ME TNV KATAOTACN TNG KATAOKEUNG, OE OXEON WE TNV AVTOXN
Kal Tn AeiroupyikdTNTa TnG. To €pyo RECONASS (Recon-
struction and REcovery Planning: Rapid and Continuously
Updated COnstruction Damage, and Related Needs ASSess-
ment) ouyxpnuartodoTteital and Tnv Eupwnaikn ‘Evwon ota
nAaioia Tou 7ou Mpoypdauuartog MAaigiou.

To épyo €xel diapkeia 3,5 xpovia (¢wg To Maio Tou 2017) kai
uAonolsital anod pia koivonpa&ia 9 eraipwv ano 6 supwnai-
KEG XWPEG. O OUVOAIKOG NMpoUnoAoyIoHOG Tou €pyou eival
5.479.161 supw, and Ta onoia n supwnaikn xpnuarodoTnon
aveépxetal oTa 4.260.240 gupw. ZUVTOVIOTNAG KAl TEXVIKOG
dIaxeIpIoTRG TOU £pyou €ival To EpeuvnTiko MavenioTnuiako
IvoTiToUTo ZuoTnuATwV Enikoivwviwov kai Ynoloyiotwv (E-
MNIZEY), pe unelvBuvo Tov Ap. 'Ayyelo Auditn, Epsuvntn A’
kal AleuBuvTn TnNg epeuvnTIKNAG opdadag I-SENSE Tou EMIZEY.
H np®wTn ouvavTtnon TnG Kolvonpa&iag Tou £pyou diopyavw-
VETAlI and Tov ouvToviaTh oTnv ABrva, oTic 13-14 deBpoua-
piou 2014.

To epeuvnTikd €pyo RECONASS 0a enidiw&el Je Tn xpnon €-
VOG OUOTANATOC €NIBAEWNG KTIPIWV KAl EYKATAOTACEWY, MOU
anoTeA&iTal andé acUpuATouG aiobnTnpeg B€ong, kaTanovn-
ong, €MNITaxuvong kal Bepuokpaciag, kKabwg Kai Pe TNV ene-
Eepyaoia Twv dedopevwv and Aoyiopikd nou enireAoUv dopi-
KA Kal oIkovouIiKA a&loAdynaon, va ekTIYAOEl TV KaTdoTaon
TWV Uno eniBAewn eykataoTdoswyv anod OTaTIKh anoyn, Tn
YEVIKN €Ikova Twv InUI®V, aAAG Kal va Unoypauuiosr TIg
avdaykeg og UAIKA, kOaTn, avlpwnivo SUuvapiko, yid anoka-
TaoTacn TNG acpaiolc AsiToupyiag Touc. To ouoTAMA AUTO,
nou 6a ulonoinBei kal Ba dokiyacTei oTa nAaioia Tou €pyou,
0a eniITpénel TNV anooToAn Twv dedouEvwyY ot aoxedodv npay-
HaTikG XpOVOo Kal unod onolecdnnoTe OUVONKeG O €va ano-
Hakpuopevo oTaduo, nou Ba eival unsuBuvog yia Tnv €neg-
€PYAcia TOUG Kdl TOV MEPAITEPW OUVTOVIOHO TWV EVEPYEIDMV
dlaxeipiong Tng kpiong.

EkTOC ano Tig dpdacsic didaxuong Kal NpoBoAfG Tou £pyou OTO
€upl KoIVO, KABWG Kal TNV avtaAAayr nAnpo@opiwv He dAAa
£pya KAl opyaviououg atov ev AOyw TopEa, To EMIZEY eival
unelBuvo eniong kal yia Tov oxediaopo Kai TNV uAonoinon
TNG TnAenikolvwviakn Along, nou 6a diacuvdéel To ouoThUA
€AEYXOU Kdal KATAypa®rg deDOUEVWVY HE TOV KEVTPIKO OTABHO
ene€epyaoiag kal onTikonoinong. H AUon auth 6a nepiAap-
Bavel kaivoTopia oTnv SIAAEITOUPYIKOTNTA TWV HECWV AAAG
Kal oTou¢ anaitoUPevoug MOPoUC yia TRV uAonoinon Tng,
napéxovTag TauToxpova uwnAo eninedo a&lonioTiac.

H a&oniotn kal ouvexng karaypagn BAaBwv OTIC KaTa-

OKEUEG HECW TOU OUYKEKPIUEVOU CUOTAMATOG EAEYXOU, OU-
Pwva JE Toug gpeuvnTEG Tou EMIZEY, pnopei va anoTeAéoel
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Mia anoTeAeopaTiky AUON yia TNV QVvTIHETOMION MNOAAGV
nPOBANUATWV Kal va NPOCQEPEl ONUAVTIKA anoTeAéouaTa,
TOOO YIa TNV KOIVWVia 600 Kal yia TNV olkovouia, onwg ouv-
owilovTal NapakaTw:

O Epyaociec NIOKEUWY O€ MNEPINTWON KATAOTPOPWV 0a Eeki-
vouUVv oAU vwpitepa.

Ta ouvepyeia ekTAkTOU avayknc Oa gxouv ortn did6eor) Toug
ONUAvTIKEG MANPOPOPIEG OXETIKA WUE TNV KATAOTAON Twv {n-
HIWV O€ EyKATAOTAOEIG.

To KOOTOG TWV KATAOTPOPWV AVAUEVETAl va UEIWBel, kaBwg
6a ano@eUyeTal £ykaipa n KATtdppeuon EMPPENWV UModo-
U@V, NPooTATEUOVTAG ETOI YEITOVIKEG KATAOKEUEG AAAd Kai
d1apuAaTTOVTag TNV ao@PdAgld Twv MOAITWV O MEPINTWOEIG
MUKVOKATOIKNUEVWVY MEPIOXWV.

Oa yiveral nio ypnyopa yvworn n avaykn kareddeiong y-
KATaoTaoswy.

H yvwon Tng oTaTmkn¢ Karaoraong Twv unodouwv 6a ueiw-
O€l TO XPOVIKO OIdOTNUA MouU Td KTipid nNapapevouv Un Aei-
TOUPYIKA Kal TAUTOXPova TIC OIKOVOUIKEG ArwAEIEG ano TNV
nauon Twv dpacTnpIoTNTWV TOUG.

Oa yiveral dueon eKTIUNON TNG KATAOTAONG KPIOIUWV KPATI-
K@V unodouwv (n.X. VOOOKOUEIA, UMoupyeid, K.T.A.) oUTWG
woTe va TiBovTar nio yprnyopa otn did6e0n Twv apxwv oTd
nAaiola avTiUETWNIONG KPIOEWV.

H xpnon tou ouornuaro¢ RECONASS 6a napéxer BeAtioon
TNG ENIXEIPNOIAKIG YVWONG O MNEPINTWON KATATTPOPIIG.

(H KAOHMEPINH, 17.02.2014,
http://www.kathimerini.gr/754217/article/texnologia/gadge
ts/to-emp-syntonisths-se-protzekt-gia-thn-anapty3h-enos-
systhmatos-elegxoy-ktiriwn-meta-apo-katastrofes)

(C- 4R -0)

PuTideqg oTov Eipnviko
Oeaparikd animation 3€ixvel To Toouvapi TnG XiAfg va
@Tavel otnv AuoTpalia

TpeIg NUEPEG PETA TO OEIOUO Twv 8,2 BaBuwv nou TapakouU-
vnoe TN XIAR Tnv 1n AnpiAiou, apepikavikn unnpeoia na-
pouaialel npogopoiwan nou deixvel TNV €EANAWGN TOU TOOU-
vapl o 0AOKANPO Tov Eipnviko Qkeavo.

To Toouvapl gixe pIKPO UWog kal dev NPoKAAeos BavaToug n
{NMIEC. Aev gixe oUMPBEl OMWG TO iB10 PE TO OEIONO TwV 9,5
BaBuwv, TNV 10XUPOTEPN dOVNON MOU €XEl KATAYPAPEI MOTE,
oxedov oTo id10 onpeio TNG XIARG To 1960.

Ta kUpaTa nou onkwoe o EykéAadog okoTwaav ToTe 61 ato-
Ma otn Xapan kai 138 otnv Ianwvia. O cuvoAikdg anoAoyi-
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OMOG and To OEIOPO Kal TO TOOUVAWI EKTIMATAl OTOUG 1.655
BavaTouc.

H XIAf eival akpwG OEIOPOYOVOG nepIoXn Kabwe BpiokeTal
nadvw oe pia {ovn unoBUBIONG -TNV MNEPIOXA OTNV onoia pia
NNeIpwTIKN NAdka BuBileTal kaTw and pia deUTepn NAAKA Kal
unoxwpei Jéoa aTov ynivo pavdua.

H Zwvn unoBuUBIong oTi¢ akTeg TNG NoTiou Apepikng otov Ei-
pNVIKO €ival PEPOG Tou Aeyopevou AAKTUAIOU Tng PwTidg,
Hia ogipd peyaAwv neaioTteinov nou nepiBdAAel Tov Eipnvikd
Kal avTIOTOIXEI 0Ta OPIA TEKTOVIKWV MAAK®V.

SUPQWVA PE TNV apepikavikn EBvikn Ynnpeoia Qkeavmv Kal
ATuoogaipag (NOAA), Tnv unnpecia nou dnuioUpynce To
napandvw animation, o deUTEPOC IGXUPOTEPOC OEICHOC MOU
EXEl KATAypagei NoTE XTUNNOE TNV AAdoka To 1964 kai on-
KWOE Toouvapl nou €nvi€e 11 avBpwnoug otnv KaAipopvia,
nepinou 3.000 XIAIOPETpA pakpid, kai akopa 117 avBpw-
noug o€ AGAAEC MEPIOXEC. S€ oplohéva onpeia Ta kKUpaATa €i-
Xav UWog €wg 67 PETPA.

H npocopoiwon kaAunTel diaotnua 30 wpwv (Mnyn: NOAA/
NWS/Pacific Tsunami Warning Center)

(Newsroom AOA, 04 Anp. 2014, http://news.in.gr/science-
technology/article/?aid=1231309070&ref=newsletter)

O3 D

Earthquake Deflection Takes a Tiny Step

This week a massive quake off the coast of Chile killed six
and forced hundreds of thousands to evacuate in fear of a
tsunami. The shaking evoked memories of the events off
the coast of Japan in 2011 that triggered meltdowns at a
nuclear power plant that the country is still struggling with.

Scientists have long dreamed of ways to predict and even
protect regions from such devastation. Now a group of
French scientists hopes to help, building on work that
showed how light can be manipulated to make objects in-
visible.

The cloaking technique (How Does Cloaking Work?
http://www.scientificamerican.com/article/how-does-
cloaking-work-web-exclusive) renders an object invisible by
bending light of specific frequencies around the target. In
theory, the same principles might be used to deflect incom-
ing seismic waves. A precisely tuned array of boreholes
around a city or a nuclear power plant that resonate at the
frequencies characteristic of quakes could thus dampen the
vibrations and shield objects.

The French team’s small demo with acoustic waves in soil
worked, deflecting the incoming energy around the target
area. That research is in the journal Physical Review Letters
[S. Br(ilé, Experiments on Seismic Metamaterials: Molding
Surface Waves]®,

Of course, that energy still has to go somewhere. Should
this work pan out, the trick will be to find a way to absorb
the massive energy of a major earthquake - or find a better
place to send it
(https://www.youtube.com/watch?v=kgD0pgDOAtk).

(David Biello / Scientific American, Apr 6,
2014, http://www.scientificamerican.com/podcast/episode/
earthquake-deflection-takes-a-tiny-step/)

ZeAida 56



(1) Experiments on Seismic Metamaterials: Molding
Surface Waves

S. Bralé, E. H. Javelaud, S. Enoch, and S. Guenneau
Phys. Rev. Lett. 112, 133901 - Published 31 March 2014

ABSTRACT. Materials engineered at the micro- and nano-
meter scales have had a tremendous and lasting impact in
photonics and phononics. At much larger scales, natural
soils civil engineered at decimeter to meter scales may in-
teract with seismic waves when the global properties of the
medium are modified, or alternatively thanks to a seismic
metamaterial constituted of a mesh of vertical empty inclu-
sions bored in the initial soil. Here, we show the experimen-
tal results of a seismic test carried out using seismic waves
generated by a monochromatic vibrocompaction probe.
Measurements of the particles’ velocities show a modifica-
tion of the seismic energy distribution in the presence of
the metamaterial in agreement with numerical simulations
using an approximate plate model. For complex natural
materials such as soils, this large-scale experiment was
needed to show the practical feasibility of seismic metama-
terials and to stress their importance for applications in civil
engineering. We anticipate this experiment to be a starting
point for smart devices for anthropic and natural vibrations.

(a)

Surface
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(b) 2
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Soil ~

Regufar mesh of cylindrical
and emply boreholas

Depth of sedimentary basin: up to 200 m

Figure 1. Schematics of (a) a seismic wave in an alluvium
basin and (b) the seismic testing device cross section in the
Xx-z plane (see Fig. 3 for a photograph of the experiment).
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Figure 2. Simulated dispersion curves [frequency versus
Bloch wave number describing the reduced Brillouin zone of
vertices '=(0,0), X=(n/d,n/d), M=(n/d,0)] for a periodic
plate of pitch d=1.73 m and thickness 5 m, with inclusions
of diameter 0.32 m and density about 1/1000 that of the
surrounding medium (soil). The inset shows the plot of
flexural wave [i.e., displacement in the x-z plane in
Fig. 1(b)] intensity for a forcing at 50 Hz (frequency in the
second partial stop band along XM), which is located as in

e T i

Sensitive three components
velocimeters (green grid)

Five meters deep  Source :
320 mm holes - Frequency : 50 Hz
- Horizontal displacement : 14 mm
Figure 3. Photograph of the seismic metamaterial experi-
ment from Ménard company. The three dashed perimeters
account for the location of sensors [measuring the three
components of wave velocity (green area on this photo-
graph)], seismic metamaterial [5 m deep self-stable holes
of diameter 0.32 m with center-to-center spacing of 1.73 m
(blue area)], and rotating source (a vibrating probe set on
a crane) with a horizontal displacement of 0.014 m gener-
ating an elastic wave at frequency 50 Hz.
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Figure 4. Measurements for a monochromatic source. Ex-
perimental results’ map after interpolation between sen-
sors: (a) the difference (J2—J1) and (b) ratio (J2/]1, with

image magnification on the metamaterial) of the measured

energy field (arbitrary units) after (J2) and before (J1) car-
rying out the boreholes. Note that the dark blue region in
panel (b) has 5 times less elastic energy after we carried
out the boreholes. Note also the small values of J1 about
10meters away from the source (viscoelastic soil) make
J2/11 artificially high on the upper edge of the map, and

should be disregarded. Black rectangles symbolize sensors,

white circles symbolize the holes, and the red cross symbol-

izes the source.
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Viewpoint: A Step Towards a Seismic Cloak
Ping Sheng
Department of Physics, Hong Kong University of Science
and Technology, Kowloon, Hong Kong, China

Published March 31, 2014 | Physics 7, 34 (2014) | DOI:
10.1103/Physics.7.34

A large-scale experiment shows that a periodic array of
boreholes embedded in the soil can deflect the energy of an
incoming seismic wave.

Phononic, photonic crystals and metamaterials are man-
made structures that can control sound and light in ways
not found in nature. Whereas the properties of phononic
and photonic crystals derive from the periodicity of their
structure, those of metamaterials arise from the collective
effect of a large array of small resonators. These effects can
be used to manipulate acoustic and electromagnetic waves
in unconventional ways, realizing functions such as invisibil-
ity cloaking, subwavelength focusing, and unconventional
refraction phenomena (such as negative refractive index
and phase velocity). Recent work has started to explore
another intriguing domain of application: using similar con-
cepts to control the propagation of seismic waves within the
surface of the Earth. Now, the research group of Sebastien
Guenneau at the Aix-Marseille University and French Na-
tional Center for Scientific Research (CNRS) has teamed up
with civil engineers at an industrial company, Ménard, in
Nozay, also in France, and carried out the largest-scale test
to date of seismic metamaterials [1]. The reported experi-
mental results are encouraging: an artificial structure built
around a target can be used to deflect incoming acoustic
waves at a frequency relevant to earthquake protection.
This preliminary success in the laboratory could one day
translate into a way of mitigating the destructive effects of
earthquakes.

When an earthquake occurs, seismic waves are created by
slip zones deep below the Earth’s surface. When these un-
derground waves [which can be longitudinal waves (P
waves) or transverse waves (S waves)] meet the surface,
part of their energy is converted into waves that propagate
along the Earth’s surface. These surface waves, also called
Rayleigh waves, are usually observed in the frequency
range of less than 1 hertz to a few tens of hertz, since the
higher frequency components are more effectively attenu-
ated during wave propagation. They have a much slower
speed, hence a smaller wavelength, than underground
waves and are usually the most destructive seismic waves.
Can such seismic surface waves be deflected, cloaked, or
blocked so as to protect a certain area from their destruc-
tive effects?

In recent years, a number of groups [2, 3, 4] have reported
schemes, based on metamaterials made of properly tailored
concentric rings, for cloaking objects from elastic bending
waves propagating in thin plates. Given the similarity be-
tween acoustic and seismic phenomena, it was natural to
envision that larger-scale analogs of acoustic metamateri-
als, called seismic metamaterials, could open a new direc-
tion in the control of seismic waves and protection from
earthquakes. Building on the results obtained in the field of
phononic crystals and acoustic metamaterials, theorists
have proposed artificial structures, based on periodic arrays
of boreholes, that exhibit band gaps at frequencies charac-
teristic of seismic waves [5, 6, 7]. Such stop bands are due
to, as in a phononic crystal, wave-interference phenomena:
each borehole scatters a seismic wave, and because of the
periodicity of the structure, the scattered waves would can-
cel each other out in certain directions as a result of de-
structive interference. Few small-scale experiments have
been carried out on idealized model systems [2, 3, 4], yet
seismic cloaking is much more complex than the cloaking of
acoustic waves in thin, isotropic plates whose elastic prop-
erties are rather straightforward to model and characterize.
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This is, in particular, due to the complex properties of the
soil: a soft, anisotropic, and irregular propagation medium.
As a consequence, the realization of large-scale experi-
ments for demonstrating such effects represents a huge
challenge.

Now, Guenneau and his colleagues have carried out such a
large-scale test to assess the practical feasibility of seismic
metamaterials. Their scheme consists of a periodic two-
dimensional mesh of cylindrical, empty boreholes of 0.32 m
diameter drilled 5 m deep into the top soil layer, with a
lattice constant of 1.73 m [see Fig 1(a)]. An oscillating
probe held by a crane was placed at a distance of 1.5 m
from the borehole array, providing a source of monochro-
matic (50 Hz) acoustic waves impinging on the mesh.
Guided by theoretical simulations, they chose such values
of the geometric parameters so that the experimental fre-
quency of 50 Hz should coincide with the directional band
gap created by the periodic borehole array. In their calcula-
tions, the authors have modeled the surface wave using an
elastic plate model in which the plate’s flexural wave has a
similar speed (78 m/s) as the measured Rayleigh wave. An
array of sensors was placed in the experimental area to
measure the wave intensity without the seismic shield (be-
fore the boreholes were drilled) and with the borehole ar-
ray.

Grid
spacing  Sensors  Sensors
—at” xS

Soil - - J

Regular mash of cylindrical
and emply boreholes

Depth of sedimentary basin: up to 200 m

Distance along the y axis [m]

Distancd along this x A ()

S. Brilé et al., Phys. Rev. Lett. (2014)

Figure 1 (a) Scheme of the testing device for seismic
metamaterials. An oscillating probe generates acoustic
waves at 50 Hz in front of a mesh of cylindrical boreholes.
An array of sensors monitors the intensity of the waves at
various positions. (b) Experimental results. The map (black
rectangles: sensors; white circles: boreholes; red cross:
source) plots the difference of energy after and before drill-
ing the boreholes. The dark blue region behind the holes
indicates that the presence of the borehole mesh results in
a decrease of elastic energy transmitted to that area. The
red region indicates the area close to the source in which
the wave intensity increases because of reflection.
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The results of their measurements show a clear reflection
effect exerted by the periodic array [see Fig. 1(b)]: two
rows of boreholes away from the source, the measured
intensity of the elastic energy decreases by at least a factor
of 2, as compared to the no-borehole case. Since much of
the wave energy is reflected, the area around the source
instead shows an increase in intensity by a factor of 2. The
agreement with their simulations provides the evidence that
this effect arises from a directional stop gap due to the pe-
riodicity of the protecting array. The experiment so far real-
izes a gap in a single direction and at a precisely defined
frequency. But, as has been demonstrated in the optical
regime, in the near future, similar schemes may expand the
directional gap to a full gap, independent of the direction of
the incident wave. And while this prototype stop gap only
works at a narrow frequency range around 50 Hz, more
sophisticated versions may expand the gap to cover the
actual seismic frequency range. Such schemes would then
be able to lower the seismic surface wave intensity at some
specified location during a real earthquake.

The authors are careful in pointing out the experimental
and theoretical limitations of their work: the monochro-
matic and monodimensional gap as well the difficulty in
modeling the top layer of the soil as an elastic medium. Yet
the present experiment is indicative of the potential of us-
ing these acoustic-wave-manipulation strategies on a large
scale, with an eye towards eventually realizing schemes for
the mitigation of earthquake damage. However, it is worth
noting that the scheme blocks and cloaks seismic surface
waves by redirecting the wave energy elsewhere, which
could worsen the earthquake'’s effects in the area surround-
ing the protected region. But recent theoretical work [6]
has suggested a better option: dampening of the seismic
waves could be done by absorbing the energy carried by
those waves or even transforming it into other forms of
energy, which could be stored for useful purposes. While
this remains only a distant vision, the present experiment
has opened a door for such grand thoughts.
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HKABHMEPINH

>Ta 350 ekaT. €UPW €TNCIWG unoAoyileTal To PECO KOOTOG
TV {NUIO®V anod Toug CEIOPOUG TWV TEAEUTAIWV 35 Xpovwy,
Mou oToiXIoav OUVOAIKA OTO KpATog nepi Ta 10 dio. eupw. To
nood auto KaTaBAABNKE WE TN HOPPN EKTAKTWV anolnuim-
oewv anod Tnv MoAiteia, dedopévou OTI N GUVTPINTIKN MAEIO-
VvOTNTA TWV KATAOKEU®WV OTN XWPA Yag €ival avacpaAiorn.

MIA@vVTac o 181K NUePiIda nou diopydavwoe X0ec n Evwon
AopalioTik®wv ETaipeiov EANGDoG (EAEE) pe Bepa «H diaxei-
pion {NUI®V OE NEPINTWON PUOIKWV KATACTPOPOV>», O MNPOE-
Opog TnNG EAEE AAEEaVOPOG Zappnyewpyiou napadexdnke OTI
n oulATnon nou gixe EekIvAoesl Y oTOXO TN dnuIoupyia evog
Tayeiou, nou Ba avaAapBave TNV kataBoAn Twv anolnuin-
OEWV OE MEPINTWON €VOG OSIONOU, EXEI NAyWoel, und To Ba-
pPOG TNG «AVWPIUNG MPOCEYYIONG» TNG OMoiag €TUXE -ONWG
unooTApIEE- To B£pa. O dnudaiog dIAAoyog NAPE «AQiKioTIKO
XAapakTnpa», UNooThpPIEE 0 K. Zappnyewpyiou, PUE CUVENEIA n
ao(AAIon va avTIHETWNIOTE WG akOUn &va «XapaTol» oTa a-
KivnTa Kalr n OxeTIkA oulATnon va oTapaTtnoesl npowped.
SUpewva pe Tov Npoedpo Tng EAEE, n oikovouikn aduvapia
nou BIWVEI N XWPA CUVNYOPEI UNEP TNG avaykng yia MNepIo-
oOTEPN AOPAAICN NPOKEIMEVOU va ENIPEPIOTEN 0 KivOUVOG Kal
ol MOAITEG va unv avaAdBouv OTo aképaio To BAPOG TWV
{nuI®V nou Ba npokAnBouv anod €va KaTaoTpoPikd YEYOVOG.

H avaykn auTtn kabioTaral ENITAKTIKR, Kabwg, Onwc onuein-
og 0 npoedpog TnG EmiTponng Mepiouciag Avrtaopaliccwy,
MeTaopwyv Kal Skapwv Tng EAEE, N. Baylakakog, n xwpa
Hag ouykevTpwvel To 50% TNG OEIOPIKAG €MIKIVOUVOTNTAG
otnv Eupwnn Kal «o osiopog dsv anoTteAei miBavoTnTa, aAAd
avTifeTa BeBaidTNTa. AyvwaoTo NapdyovTa GuvIioTd 0 XpOvogG
oToVv onoio 8a AdBel xwpa» kai yia auté n npdtaon Tng &-
vwong ival n npoxpnuatoddTnon Tou Kivduvou and Tnyv idia
TNV ao@aAioTIKr ayopd. Ta oToixeia yia To xaunAd noocooTd
ac®aAiong Twv KTipiwv otnv EAAGSa, nou eniBeBaiwbnkav
Kdl oTov npoo@arto GeIopO TNG Kegalovidg, omou kaluwn
€ixe MOAIG €va oTa déka kTipia, eniBeBalwvouv OTI N CUUHE-
TOXN TNG AoPAAIoTIKAG ayopdg OTIG anolnHIwoEIG gival nepi-
OPICHEVN, NAPA TO YEYOVOC OTI N IKAVOTNTA EMIYEPICUOU TOU
KIVOUVOU HECW avTao®AAiong ival ioxupn.

H peAéTn nou €xel yivel yia To B€ua anodé Tov kabnynth A-
o@aAioTIkAG EmoTAung oto NaveniotrApio Meipaiwg, MIATIAdN
NekTdaplo, deixvel 0TI To NocooTd digioduong TNG acPaAiong
oTIG KaAUWeIg osiopoU gival 181aiTEpa UWPNAO O XWPEG ONWE
To BEAyio, n IpAavdia, n Ionavia, n FaAAia, n Zoundia kai n
AyyAia, Nou To OXETIKO MocooTd @Bavel To 90%. AKoAou-
Bouv n Toexia, n Meppavia kar n ZAoPevia e NocooTda ano
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25% ¢ 75%, evw n EAANAda avnkel oTnv kartnyopia Twv
XWPWV HE Ta XANNAOTEPA nooooTd JOlgigduong -KATw TOu
10%- padi pe Tn BouAyapia, Tnv ItaAia, Tnv AucTpia, Tnv
MopToyaAia kal Tn Poupavia.

Tnv idia oTiyun n EAAGda kaTaypd®el TIG UPNAOTEPEG {NMIEG
and oeiopolG wg NoooaTd Tou AEM Tnv nepiodo 1990-2010,
nou cUNQWVA HPE TN OXETIKA MEAETN Eenepvoluv To 2% Tou
AEMN, évavti 0,5% otnv ITaAia. O Babuog disicduong Tng 181-
WTIKAG aopaAiong kabopilel ue Tn CIpd Tou Kal Tov Baduo
EUNAOKNG TOU KPATOUG N TNV UMOXPEWON OUMHETOXNG TWV
NOAITOV OE OXNAKATa NpoXpnuarTodoTnong Twv nibavov nui-
WV ano oelopo. Mg Baon Ta oToIxeia, OKT®W €UPWNAIKA KPATN
(BéAyio, Tepuavia, FaAAia, ITalia, OAAavdia, AuacTpia, Mo-
Awvia kal Poupavia) €xouv ouoTnoel Tapugia NpoxpnuaTodo-
TNONG, AAAG N oUMPMPETOXN, AOYW TNG MEYAANG disigduong TG
I0IWTIKAG ao@AaAiong, eival eBelovTikn kal pévo ortn Poupa-
via gival uUNnoxXpewTIKN.

(Euyevia TCwpTln / H KAGHMEPINH, 8 Maiou 2014,
http://www.kathimerini.gr/766062/article/oikonomia/ellhni
kh-oikonomia/sta-10-dis-eyrw-to-kostos-twn-zhmiwn-apo-
toys-seismoys-apo-to-1980)
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ENAIAG®EPONTA -
NMEPIBAAAON

Carl Sagan - XAwpnR MnAe Koukkida
‘Eva video nou 313aokel noAAa!

Drnfo.c_cnr Carl Sacgan

-
1934-1996-"ASTRONOMER, ASTROPHYSICIST
PAIF RIVF l'\ﬂT A VISION DF lﬂ“lﬂ” FUTURE IN SPACE, 1994

& = i

H XAwun MnAe Koukkida ipal pia ewTtoypagia Tng Mg nou
TpaBnxTnke 1o 1990 and To Voyager 1 and andcracn pe-
KOp, deixvovTag apudpda Tov MAAQVATN KaAg YECA OTO axXaveég
diaoTnua. Merd ano aitnua Tou Carl Sagan To Voyager, Ka-
Bw¢ eykaTéAeine To nAlako pag cUoTna, £0TPEWE yia Hia
TeAeuTaia Qopd TIG KAMEPEG Npog Tn ', TPaB®vTag Tn ew-
Toypagia, and Tnv onoia €UNVEUOTNKE O TITAOG TOU OMOTI-
TAou BiIBAiou.

(C- 4R -0)

Aixadel o evepyelakog Onoaupog ThG Eupmnng

AIXaopevn napapevel n Euponn oXeTIKA YE TAV MOAITIKHA nou
oKoneUel va akoAouBroel oTov KAGdo Tou OXIOTOAIBIKOU
agpiou. Xwpeg O6nwc n FaAlia (6nou evdexopevwg va Bpi-
oKOVTal TA PeyaAUTeEpa koiTdopata oTo ungdagog Tng E.E.)
kal n BouAyapia €xouv anayopelosl TNV «UdPAUAIKA pwYHaA-
Twon» (f fracking), Tn diadikacia dnAadn nou anaiTeital yia
TNV aneAsuBEpwon Tou QUOIKOU atgpiou nou eival nayideu-
MEVO PEoa og OXIOTOAIBIKA NETPWWATA.

>tn leppavia, n avrtikatactacn Tou FDP (EAsUBepo Anpo-
KpaTiko Koupa) and 1o SPD (Z001aAdNMOKPATEG) OTOV KU-
BepvnTIKO OUVACMIOPO OUVOJEUTNKE and £€va HopaToOpPIoUW
OTIG €PEUVEG WG OTOU eMAUBOUV Ta nepiBailovTika InTrpa-
Ta nou npokUNTouv ano Tn diadikaaia.

O1 unépuayol

ZTnv AaAAn akpn Tou @daopartog, n MoAwvia, antonTn napd
TIG VEEG, OPACTIKA CUPPIKVWHEVEG EKTIUNOEIG YIA KOITAGHATA
Kal TIG anoXwpnoeIg EEVWV NOAUEBVIKWV, €XEl OUOTROE Wia
Kolvonpa&ia KpaTikwv €Taipeinv nerpelaiou, €EopUEswv Kal
NAEKTPIGHOU, YIQ VA CUVEXIOEl TIG EPEUVEG YIA KN CUMPBATIKO
agpio.

>tn Bpertavia, o NT&IBIVT Kapepov 10XupileTal 0TI TO HUOTIKO
TNG BIOKNXAVIKAG avay£vvnong TnG Xwpag Tou KpUBeTal ata
NETPWHUATA TOU OXIOTOAIBOU Tou MndouAavT, oTov ayyAikd
Boppd, kal ata aAAa KoiITdoparta Tng Xwpeag.

Mpo oAiywv nuepwv, n Eupwnaikn EmTponn £E&dwoe oU-

oTaon Me éva Baocikd nAaioio apxwv nou Oa Jdiénouv ToO
fracking oTig xwpeg TNG Eupwnaikig ‘Evwong. 'Onw¢ onuei®-
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VETAl OTN ouoTaon, «n nepIBAAAovTIKA vopoBeoia TnG 'Evw-
ONG KATAPTIOTNKE OE HIa €NoXN KATA Tnv onoia n udpaulikn
pWYHATWON peydAou Oykou dev xpnaldonolsito otnv Eupw-
nn. SUVEN®G, OPIOHEVEG NEPIBAANOVTIKEG NTUXEG MOU OXETI-
fovTal e TNV €peuva Kal TNV napaywyr Twv udpoyovav-
OpdkwvV yia TIG OMNoieg XPNOIJONOIEITAl auTn n NPAkTIKr Jgv
kaAUnTovTtal NAAPWC anod Tnv IoxUouoa evwolakn VOuoBeai-
a, 1¥iwg o€ O,TI apopa Tov aTpaTnyikd oxediaouo, Tnv a&lo-
Adynon Twv unoyeiwv KIvoUVwyY, TNV akepaidTnTd TwV QpPE-
aTwv, TN Bacikn KAl TNV €niXeipnolakn napakoAoldnon, Tn
O0€opEUON TwWV €KMNOUN®V MPeBaviou Kai TNV KoIvomnoinon
NANPOPOPIMV OXETIKA HPE TIG XNUIKEG OUCIEG NOU XpNaIKonol-
oUvTal o€ KABE Ppeap».

Kavoveg ano tnv E.E.

H B8¢onion kolvwv eAAXIoTWV apyxwyv, katd Tnv Kopioiov, «Ba
eEaopailel iooug 6poug avTaywviopdoU kal 8a BEATIOVEI Thv
€UNICTOOUVN TWV €NeVOUTAWV KAl Tn A€IToupyia Tng eviaiag
ayopdg evépyelag. Eniong, avauéveral OTI ol cageic kail dia-
(aveig kavoveg Ba PETPIACOUV TIG AVNOUXIEG TOU KOIVOU Kdl
evOEXONEVWC TNV aAVTIBECT) TOU OTNV avanTugn TNG EKPETAA-
A€uong Tou OxI0TOAIBIKOU agpiou.

Me Aiya Adyia, ol BpuEéAAeg ginav oTa kpdtn-peAn oTi, uno
TNV npoUnoBeon Tou ogBacpoU TWV €AAXIOTWV AUTMV KOI-
vov apXwv (nou dev eival kav VOUIKA DECHUEUTIKEG), TO Ka-
B€va cival eAelBepo va diapopPwasl Tn SIKA TOU MOAITIKN
OXETIKA PE TO OXIOTOAIBIKO AEPIO — I OTAON NAPEUPEPN HE
auTn nou TRpnoe n opoaonovdiakrn KuBEpvnon Twv HIMA éva-
VTI TWV NOAITEIOV.

Aev gival Apepikn

MNa pia ogipd Adywv, woTdoo, BewpeiTal eEAIPETIKA aUPiBoAo
OTI N AePIKAviKh oxIoTOAIBIKA enavaoTacn WMopei va sna-
vaAngBei otnv Eupwnn, HEI®VOVTAG TIG TIHEG TNG EVEPYEIAC
yia Tn Blopnxavia kai odnywvTag akoua Kal oTov enavana-
TPIOPO BloPNXavikwv B€oEwy epyaciag and XWPEG ToUu ava-
NTUGCOMEVOU KOOHOU.

'Evag Baaikdg AOyog apopd Tn YEWAOYIKR doun TWV gupwna-
KOV KOITAoOPATWV. SZUP@wva Pe Tn ®Aopevg TEvi Tou IvaTi-
ToUuTOU Evepysiakwv Znoudwv Tou Maveniotnuiou Tng OE-
@opdng («Can Unconventional Gas be a Game-Changer in
European Gas Markets? »): «SuykpIvOUeveG We Tn Bopeia
AUEPIKN, Ol AEKAVEG N ouMBaTikoU aegpiou Tng Eupwnng
Teivouv va gival PIKPOTEPEG, TEKTOVIKA MIO NEPINAOKEG Kal Ol
YEWAOYIKEG HOVAdEG (paiveTal va €ival Mo KATaKEPUATIOWE-
VEG.

EninAgov, ol (eupwnaikoi) oxioToAIBol Teivouv va BpiokovTal
BabuTepa, va sival BepudTEPOI Kal nio neniecpévol (...) Kai
ME neploodTepo apyiho ortn clOTAor Toug». AUTO Onuaivel
OTI TO KOOTOG TNG €EOPUENG Ba ival au&nuévo kal Ta anoTe-
A&opaTtd Tng nio aBePaia.

To k60oToG Ba gival au&nuévo eniong yiaTi ol nepIBAAAOVTIKOI
KAvoVIOUOI OTIC EUPpWNAIKEG XWPEG Ba eival auoTnpoTEPOI a-
nd O,TI O£ AMEPIKAVIKEG MOAITEIEG PE 10TOPIKO PINIKWOV OXE-
OEWV ME TOV KAGdO Twv udpoyovabpdkwv, onwg To TEEAg
kai n NevaiABavia.

Ai1adnAwoeig oTnv AyyAia

‘Eva akopn npdBAnua €ivai nwg ol neploxeg omnou BpiokovTal
Ta €UPWNAIKA KOITAOWATA TEiVOUV va €ival NoAU mnio nMukvo-
KATOIKNUEVEG and TIG AVTIOTOIXEG AHEPIKAVIKEG, KATI MOU
ouvendayeral PeYaAUTEPEG avTIOPACEIC TWV TOMIKWV KOIVW-
viov. Z0Pgpwva pe Tov AlgBvr) Opyaviopd Evepyeiag (IEA),
«apou Eekivnoel n €EOpUEN, ouvnBwg cival os AsiToupyia
O0Ao TO 24wpo, npokalwvTtag BopuBo kai avabupidacelg ano
TIC VvTIZEAOYEVVATPIEG, ANAITOVTAC GWTA Tn vUXTa Kal dnui-
oupYWVTAag pia otabepry pory SpopoAoyiwv QopTNYWV» Mou
METAPEPOUV TO VEPO MOU anaiteital, o pia diadikacia nou
MMNopei va diapKeEDel «and PEPIKEG NHEPEG WG APKETOUG HN-
VEG».
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O1 31adNAWTEG NOU KATAOKAVWOAV Tov Nepacpévo AUyouoTo
€Ew ano To Xwpld Mnaikoun oto JuTikd ZAceE oTn voTia
AyyAia, TaooOpEVOl KATA TWV EPEUVMOV YIa METPEAAIO MOU
oxediale oTnv neploxn N apepikavikn eraipeia Cuadrilla, n
onoia €ixe napel adeia kai yia fracking, anoteAoUv XapakTn-
PICTIKO MPOOIKIO TOU TI UNopei va enakoAoudbnoel av o Kaue-
poV enipeivel oTa aXIOTOAIBIKG Tou opauara.

TpiTov, o avTiBeon pe TIg HMA, o1 1810KTATEG ynG otnv Eu-
pwnn dev anokToUv dIKAI®NATA Kal €ni Tou opukToU mAou-
TOU nou BpiokeTal oTo UNEDAPOG TWV OIKONEDWV TOU. AUTO
onuaivel 6T dev Ba €xouv Ta idia kivnTpa va atnpifouv TIg
EPEUVEG ONWG oI APEPIKAVOI.

NMpwTeg evdei&eig o€ 'Hneipo ka1 Opdkn

YNApxXouv TEOOEPIG EKTETAUEVEG AEKAVEG OXIOTOAIBIKOU aegpi-
ou oTa €dagpn Tng E.E.: ano tnv avartoAikr Aavia kal Tn vo-
Tia Zoundia €wg Tn voTioavatoAikn MNMoAwvia npog Ta voTia
Kal TIC XWPEG TNG BaATikAg npog Ta Bopeia- and Tn Bopeio-
OuTIKn AyyAia €wg Tn Bopeia Meppavia peéow TG OAAavdiag:
ano Tn voTia AyyAia £€wg TNV neploxn Tou Mapioiou otn FaA-
Aia- kar ané Tn =AoBakia kar Tnv Ouyyapia voTia PHECW TNG
Poupaviag £€wg TIG BouAyapikéG akTEG TnG Malpng ©dAac-
0ac. ‘Onwg onueiwvel To Oxford Institute for Energy Studies,
0l EKTIMNAOCEIG YVIa Ta PEYEBN TOU aEpiou Mou WMOpPEi va ava-
KTNOei dlapepouv MOAU PETAEU TOUG, yIaTi £XOUV YiveEl MOAU
ANiYEC DOKINAOTIKEG YEWTPNOEIG 0T MMpeaid Hneipo. SUppwva
Me pia avaokdnnon unapxouowv nnywv nou JIEEnyays To
Joint Research Centre Tng E.E. To 2012, n XapnAn ekTignon
nrav 2,3 Tpio. kuBIka péTpa (évavt 13 Tpio. oTig HMA), n
kaAUTepn ekTipnon ATav 15,9 tpio. K.4. (20 Tpio. aTig HMA)
KAl n uwnAn ekTignon nTav 17,6 Tpio. K.J. (47 TpIO. OTIG
HMA). KaBwg au&avovTal ol JOKIPACTIKEG YEWTPNOEIG, €ival
nieavo ol eKTIUNOEIG AUTEG va noAAanAaciacTouv. (Q0T600,
oTtnv MoAwvia, ol TeAeuTaieg PeTpROeIg TNG MewAoyikng ETal-
pEiag TNG xwpag NTav xapnAotepeg katd 90% and TIig npon-
YOUMEVEG €KTIUAOEIC.) STNv EAAGDA, npoKaTapKTIKR HEAETN
Tou IFME To 2011 Bprke evdeifeic anoBepdtwyv otnv ‘Hneipo
kal Tn ©pakn (kupiwg otnv neploxn Tng OpeoTiadacg). 'EkTo-
Te dev €Xouv uNAp&el Mo AENTONEPEIC HEAETEG, MOU va eni-
BeBaiwvouv TNV UNap&n KOITAOUATWV Kal To PEYEBOG Toug,
nou woTdoo dev ekTIATal OTI €ival Heyao.

Ti pnopei va npokaAéoel éva «nnyadi» 3.000 HETpWV

MNépa anod To B€pa Tou KOOTOUG Kal TNG BIoUnNXavikng avrta-
YWVIOTIKOTATAG, To 3eUTEPO BaAcikd €MIXEipNUA UMEP TG EK-
METAAAEUONG TWV OXIOTOAIBIK®V KOITAOPATWYV OUVOEETAI WE
TNV €VEPYEIAKN aoPaAeid. ‘'Onwg onuei®vel otnv «K» n Nikn
TCaBéAa, eupwWPBOUAEUTNC Kal €iIonynTpIa €kBeong yia To oxl-
oToAIBIKO agplo oTo Eupwnaikd KoivoBoUAio: «Movo av Ea-
vapxioel va napdayel Tov evdoyevr nAoUTO TNG 6a PNopEcel n
Eupwnn, Kal KaTd enékTacn Ta KpATn-péEAN, va opioouv Ka-
AUTEPEG eVEPYEIQKEG TIMEG KAl va Wnv €EapTIONACTE ano Tnv
noAITIkr TG Gazprom, nou opilel TIG TIMEG (PUOIKOU agpiou
oUpPwva e Tov deikTn Tou apyoU neTpehaiou». EninAgov,
onwc¢ €&nyei, «o ouvdUAoPOC MApPAywyns QuaoikoU daspiou
otnv Eup®nn kal To evOeXOUEVO EUMNOPIKAG oup®wviag E.E.-
HMA nou Ba cupnepiAapBavel Tnv €l0aywyr ApEPIKAVIKOU
agpiou 6a aAAAGEouUV TIC IC0PPOMIEC OTNV ayopa».

O KUPIOTEPOG avaoTaATIKOG MapayovTac yia TV avanTtuén
Tou OxIOTOAIBIKOU agpiou oTnv Eupwnn gival o1 ¢ofol yia Tig
nepIBaANOVTIKEG OUVENEIEC. H «UdPAUAIKN pwyHATWON» CGU-
vioTartal, og npwTn ®acn, oTnv KABeTn yewTpnon (os Babog
TouAdxioTov 2-3 ¥AW.) npog¢ avalitnon Tou oxXIoTOAIBIKOU
OTPWHATOC. TN OUVEXEIA, YiveTal opiovTia YE®TPNON Tou
OTPWHATOC, TO MNNyadl enevdUsTal YE XGAUBA Kal TOINEVTO
Kal yiveTal €yxuon vepoU Mou MNePIEXEl AUUO KAl XNHIKEG OU-
oieg, Me NOAU uwnAn nigon. To uypo auTo peiypa dnUIoupyEi
HIKPEG PWYHEG OTOV OXIOTOAIBO, and TiG onoieg avTAegiTal To
nayideupévo agplo.

STouc mBavoug KIvOUVOoUG ouykaTaA€éyovTal n hHOAuvon Tou
udpoopou opifovTa, n aneAeubeépwon pedaviou (evog agpi-
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ou Tou Beppoknniou NoAU nio punoyovou anod To JIo&eidio
Tou avBpaka) oTnv athooeaipd, N KUKAOQOPIakn cuupopn-
on Kal n nNpokAnNon CEIoH®V. To NePIBAANOVTIKO Aduni Tao-
oeTal katd Tou fracking, avadeikvuovTtag, €kTOG and Toug
nepiBaAlovTikoUG KivaUvoug, TIG WeudaloBnoelig OXETIKA ME
Ta niBavda opEAN Tou. 'ONWG CNUEIWVE NPO PNVOV TO EUPW-
naiko TuAMa TNg MKO Friends of the Earth, «To ox10TOAIBIKO
aépio otnv Eupwnn, av anodeixbei oikovouikd e@ikTd, Ba
KaTapBdaoel pye apyoug pubuoug, o€ NOAU UWNAOTEPEG TIMEG
ano 0,7 oTi¢ Hvwpéveg MoAiteieg kal Ba €ival Biwaigo povo
av unootnpixBei and pagdikeg €ndOTACEIG ANO €UPWNAIKES
kuBepvnoeig. O1 emdoTAOEIC auTEC Ba aTnpilav pia TeXVoAlo-
yia nou poAUvel Ta anoBépata uddtwv, diakivOUVEUEl Tnv
uyeia Twv avBpwnwv kal cupBaAAel atnv gnikivduvn KAIga-
TIKR) aAAayn».

H avagopd otnv kAigaTikn aAAayn dev eival Tuxaia. O1 uno-
OTNPIKTEG TOU OXIOTOAIBIKOU agpiou xpnoiponoloUv HETAEU
AAAWV Kal To NepIBAAAOVTIKO enixeipnua o1 n d1adoaon Tou
6a odnynosl 0s avTIKATAOTAoN TOoUu avlpaka Kal ot pEiwon
TWV EKNOUN®V agpiwv Tou Beppoknniou. ZTnv MoAwvia, yia
napadsiypa, 6nou avw Tou 90% TNG NAEKTPIKNG EVEPYEIAG
eEakoAouBei va napdayerar and davBpaka (kupiwg Alyvitn), n
oTpo®n —av guodwbei- aTO OXIOTOAIBIKO agplo Ba €xel akpi-
Bwg auTd To anoTeéAeopa. ZTig HIMA, nou dev €xouv Beonioel
cuoTnua epnopiag punwv kal nou dev enikUpwoav To Mpw-
TOKOAAO TOu KIOTO, Ol EKMOMMEG AgPiwV MOU ouvdEoVTal HE
Tnv kalon avepaka peiwbnkav kata 3,8% To 2012, Kupiwg
Xapn oTnVv €upeia uioBETNON Tou OXIOTOAIBIKOU agpiou.

EEaywyn avepaka

QoTo600, pia kpioiun napanAeupn ouvénesia Tng eEEANIENG au-
TAG ATav n €€aywyn avBpaka and Ti¢ HMNA otnv Eupwnn.
‘Onwg dnAwvel otnv «K» o TZo Xévov, eknpoownog Mepi-
BaAalovTtog TnG Kopioiov, «eival dUokoAo va yvwpiloupe» av
HakponpoBeopa Pnopei To eyxwpla napayouevo oxIOTOAIDI-
KO a€plo va avTikaTaoTAOEl Tov avBpaka Kdl va oupBaAel
oTnv aupAuvon TnG KAILATIKAG aAAayng. ‘'Onwg Tovilel dg, n
avTIkaTaoTaon auTr Oev MpENEl va £Xel TIG IDIEC OUVENEIEG HE
TO QMEPIKAVIKO MPONYOUHEVO (TNV €KTOMICN TWV EKMOMN®V
avlpaka os AAAn nepioxn Tou NAAVATN XwPIG Tn HEiwon
TOUG).

SUMQWvVA HE Tov AnunATpn Iunpany, €niIKeEpaAng €KoTpa-
TEIWV TOU €AAnVIKoU TupnApatog Tng Greenpeace, n Eupwnn
0a énpene va dwoel €UPAcn o AANEG PEBODOUG KATAMOAE-
MNoNG TNG KAIMATIKAG aAAayng, avTi TnG npowlnong Tou Wn
oupBaTikoU agpiou. Ma Tnv EAAGdA ouykekpipeva, ekppalel
Tnv avnouyxia 6T n diywa yia enevdloeig Ba odnynoel oc
«xaAapn nepIBAAAOVTIKA VOUOBECia» OXETIKA WE TNV EKME-
TAaAAguon Tou oxIoTOAIBIKOU aspiou, mou cuvenayesral al&n-
on TV NEPIBAANOVTIKOV KAl AAAWV KIVOUVQV.

'Onwg €€nyei 0 k. Xévov, n Kopioldv enéle€e Tov dpOUO TNG
un OEOUEUTIKAC ouaTaonc, yiaTi «n diadikaoia vopoBeTnong
0a nrav 1BiaiTepa nepinAokn kai evOEXETAI va PNV EiXE OAo-
KANpwOei npiv and 1o 2017». QoT600, KABWC 01 dOKIYAoTI-
KEG YewTpnoeic noAAanAacialovTal, n EmTponr «Ba napa-
KoAouBei OTeEVA TNV €pappoyn Tng oucgTaong» kai 6a Tnv
enavegeTaoel «18 pRveg PeTa Tn dnuocisuor Tng». Kal on-
MEIWVEI PHE vONUa o eknpoownog MepiBdAAovTog, «av doUpe
TOTE OTI €ival anapaitnTo, 6a AABOUNE VOUOBETIKA MPWTO-
BouAia».

(Mavvng MaAaiohodyog / H KAGHMEPINH OIKONOMIKH, Ku-
piakn 9 ®eBpouapiou 2014,

http://www.kathimerini.gr/752973/article/oikonomia/die8n
hs-oikonomia/dixazei-o-energeiakos-8hsayros-ths-eyrwphs)
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Mg Tn dUvapn Tou NPAICTEIOU
FrewOepHIKO EPYOOTACIO AVTAEI EVvEpyEelia anod

Haypa

O kpaTtnpag BiTi Tou neaioTeiou KpagpAa otnv IoAavdia. Z1o
POVTO, ATHOC anod To YEwOePHIKO EpyoaTATIo TNG NEPIOXNG.

Mia epeuvnTikn yewTpnon otnv IocAavdia n onoia xTunnoe
KaTd AaBog évav neaioTeiakd BAaAapo paypaTtog odrynoe
TEAIKA OTN dNMIOUPYIa TOU NPWTOU YEWOEPHUIKOU CUCTHHATOG
nou avTAei evépyela anod Ta AlwpEva NETPWUATA Tou unedd-
(pOouG.

Ta onuepiva yewBepuikd epyooTtdaia dloxeTelouv vepd Ot
BEpUEC PWYHEG NEOA OTOV OTEPEO YAIVO PA0IO. O aTPoC nou
napdayeral oTo UnNEdagog avePaivel aTnv enipaveia Kai Tpo-
@O0Jd0TEl YEVVATPIEG MOU Napdyouv NAEKTPIKO pelija.

To 2009, yewAdyol nou ocuppeTéxouv oto IoAavdikod Mpod-
ypaupa BaBiag Mewtpnong avalnroloav Ved YeEWBOEPUIKA
nedia yla TO EKTETAPEVO OUCTNHA YEWBEPUIKNG EVEPYEIAG
otnv noaioteioysvn IoAavdia. To apxikd Toug ox€dio ATav
va avoifouv pia yewtpnon ot BaBog 4 pe 5 XIAOMETpwWV
Katw and Tnv kaAdépa Tou noaioTeiou KpagAa orta Bopeia
NG XWpag. To yewTpUnavo OHwG £PTace o€ evav BAaAapo
MayudaTog HOAIG 2,1 xIANIONETpa and TNV emipaveia.

'HTav POAIG n deUTePn Popa oTa XpPovikd TnG YewAoyiag nou
MIa YE®TPNON (TAVEl O paypa, €neira and €va nponyoupe-
VO MEPIOTATIKO aTn XaBan To 2007.

O1 yewAoyol otnv IoAavdia €oneucav va a&onolifoouv Tn
onavia eukaipia: &vruoav €0WTEPIKA TO PPEATIO TNG YEW-
TPNONG YE ATOAAIVA TOIXWHATA OTEPEWNEVA PE TOINEVTO, Kal
OIOXETEUOAV HEOA OTO OWARVA VEPO MOU HETATPANNKE aué-
ow¢ O£ UNEPBEPUO aTWO.

Me Tn Bgpuokpacia Tou paypatog va unepPaivel Toug 1.000
Babuoug KeAaiou, o aTpog Toug 450 Babpoug kal Eenndouaoe
ano To QPedATio Pe YEYAAN Mison, APKETH yid va NpooQEpPEl
EVEPYEIQ €NTA (POPEG MEPICOOTEPN anod O,TI O &va TUMIKO
YewOBepuIkd @pedTio. H 10xU¢ ekTiyatal ora 36 Megawatt,
AapKETN YIa TNV NAEKTPODOTNON HIAG MIKPAG NOANG.

H yemTpnon dev ouvOEBNKE MOTE PE TN YEWBOEPHIKN povada
nou Aeitoupyei oto noaioteio KpdgAa, ol gpeuvnTéG OHWG
népacav dU0 Xpovid NpayuaTonol®vTac dOKIWEG, MPOKEIUE-
vou va dianioTwoouv av o €EonAIopog AvTeEe Tnv uwnAn
nieon Tou atuoU kail Tn diaBpwon nou npokaAolv Ta 6&iva
npaioTeiaka agpia.

To QPeATIoO TNG YEWTPNONG o@pPayioTnKe 6Tav o €€onAioudg
oTnv enipaveia napouciace BAAPREG, oI EPEUVNTEG OMWG Mi-
oTevouv OTI €xouv Bpel Alon oTo nNpoBAnua kai oxedidlouv
VvEQ YEQTPNON oTnv idia neploxn.

«Méxpl onpepa dev €xouv KaTtaBAnbei apkeTEC Npoondabeleg
NPOKEIJEVOU va OIEPEUVACOUNE TO SUVAMIKO TOU HAYHATOG
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WG NNyNG evépyelag, av kail oTig HMA €xel ekdnAwbei evdia-
Pépov €dw Kal dUo OekasTiec» avagepel o OuiAppevT ‘EA-
VTEPG, MEAOG TNG €PEUVNTIKNAG opadag nou unoypd@el Tn
OXETIKN dnpocoisuon atnv eniBewpnon Geothermics.

«MoTevw OTI Ba nATav OKOMIPNO VA AVAVEWGOUWE aAuTO TO
evola@EpPov» gNICNMAiVEL.

(Newsroom AOA, 28 Iav. 2014, http://news.in.gr/science-
technology/article/?aid=1231290879)

3 O

M®G o1 AUKOI HETAHOPP®VOUV TO NePIBaAAov

PiETe Wia paTia og auTtd To KATANANKTIKO BivTeo nou deixvel
nwe €va €ido¢ (o1 AUKOI €V NMPOKEINEVW) UMOPEI va EXEl TEPA-
oTia €nidpacn o€ OAOKANPO TO olkooUoTnua oTo onoio Cel,
akodua kal va aAAd&n Tnv yewypagia yiag nepioxng: ‘Otav ol
AUkoI TonoBeTnBnKav €k véou oTo €Bvikd ndpko Yellowstone
Twv Hvopévov MoAiTeiwv, evw anoucialav yia oxedov 70
Xpovia, ouvéBn n nio a&loonueiwTn “TPOPIKN METANOPPW-
on”.

Qc yvwoTov, ol AUKOI OKOTMVOUV Kdanoia {®wa yia Tpoen
TOUG, auTo nNou Jev €ival OJWCE EUPEWG YVWOTO, €ival OTI HE
TRV napouacia Toug divouv {wr ot Kanoia aiAa €idn {wwv...
Ta onoia YE TN O€Ipd TOUG WUNopPoUV Kdl va HETANOPPOOoUV
TO (UOIKO NEPIBAAAOV oTO ornoio Jouv...

'OANa autad Ta @aivopeva napoucialovral kal €EnyouvTai
yAapupa oTo Bivteo nou akoAouBsi ... "Mwg ol AUKoI PeTA-
Hopp®VOUV To nepiBariov”.

http://www.videoman.gr/54410
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ENAIAG®EPONTA -
AOINA

'OAUpHnoG — To Bouvo Twv Oew@v !

Mia ypriyopn nepinynon oto HuBikd Bouvd péEoa and Tnv
kauepa Tou Iwdavvn Mneiva. MpoBAndnke oto Grito Rock
Festival 2013 (3-3-2013) kal oto EAAnNvVOygpuaviko @Opoup
yia Tnv Opsivr Melonopia (7-12-2013). Acite To o avaAuon
HD 1080p

http://www.youtube.com/embed/qYT7pvfz308?feature=pla
yer embedded

http://www.youtube.com/watch?v=gYT7pvfz308

O3 D

To okupOdepa TG Pwpdikng AuTokpartopiag
H puoTIKA ouvTayn anoTeA&iTo and peiypa npaioreia-
KNG TEPPAG avaleHEIYHEVN HE aoBEoTn kal 6aAacoivo
VEPO

AUO XINIAdEG XpOVIA PETA TNV KATAOKEUN TWV NPOTWV PWHA-
KOV Algavi®v anokaAUNTETal N YUGCTIKA ouvTayn Tou avBe-
KTIKOU, EUKOAOU OTn Xpron Kal nepiBAAAovTIKA PIAIKOU pw-
gaikoU TOIMEVTOU, MOU €(pePE €NAVAOTACN OTIC KATAOKEUEG
TNG €MOXAG.

«H Pwuaikn AutokpaTopia dev 6a unnpxe Xwpig peyaia Ai-
yavia. Ta Baoika ayabd, onwg To oITapl, To YHAPHAPO N N
néTpa €npene va PeTa@epBoUlv e nAoia» Aéel o Tlov OAe-
oov, Kabnyntng sAANVIK®OV Kal pwudikwv anoudwv oto Ma-
VENIOTAMIO TNG BikTwpiag Tou Kavadd, kal eniKePAAng Hiag
d1eBvolc opadac NIOTAPOVWY NOU PEAETA TO KATAOKEUAOTI-
KO UAIKO nou xpnoiponoinoav ol Pwuaiol yia va XTioouv Ta
Aipavia Tng autokpaTopiag Toug oTn Megoyelo. ANO TIG AKTEG
TnG Itahiag péxpl Tnv AAe€avdpeia Tng AlyUnTou, Kal €wg
Tnv MNapdAio Kaiodpeia Tou IopanA, dekddeg Aipavia Tng
Meooyeiou (aiveral va £Xouv XTIOTEl e To 1010 akpIBWG UAI-
KO, €va PEiyHa NPaAioTeiakng TEPpag and Tov kKOANo Tng Na-
noAng ortnv ITaAia avapepeiyyévn ue acBéoTn kal Balacaivo
VEPO.

«H nNpwTn €pWTNON MOU £MNpeNE va anavrTiooupe nTav: Mwg
gival duvaTtd autod TO UAIKO va €xel enifiwosl abikTo yia
2.000 xpovia peoa oTto BaAaocoivo vepo;» Agel n Mapi T{ak-
ooV, €PEUVATPIA oTo TuAKa MoAITIKwv Mnxavik®v kai Mnxa-
vikwv MepiBaAAovTog Tou Maveniornuiou TnG KaAipopviag
oTo MnépkAEi, YENOG TNG Nnapandvw €PEUVNTIKAG opadag Kal
unelBbuvn yia Tn YEAETN TNG oUOTAONG TOU PWHATKOU OKUPO-
départog. H Tlakoov, npoonabwvTag va avakaAUwel Ti gival
auTtd nou JIa@oponolEl TO KATAOKEUAOTIKO UAIKO Twv Pw-
Maiwv andé To oKupodePa Nou XPNoIYOnoIoUHUE CrNEPA oTa
Apavia, n didpkeia {wng Tou onoiou dev &Engepva ouvnBwg
Ta 100 xpovia, Ewa&e yia anavrAoelg, OTAV ouaia €Keivn nou
AeIToupyei oav kKOAAG KPATOVTAG EVWHEVA TA JIAMOPETIKA
ouoTaTikG Tou HEIYNATog, TO YVWOoTO pag ToINEVTO. Onwg
avagpEPOUV 0l EPEUVNTEG OTA EUPNKATA TOUG, NOU dNUOOCIEU-
Onkav npdo@arTa ora €nioTNUoVIKA nepiodika Journal of the
American Ceramic Society kar American Mineralogist, To
PWHATKO TOIMEVTO NEPIEXEI EVWOEIG AAOUHIVIOU.

«To aAoupivio NPogpxeTalr and TNV NQAIOTEIAKN TEPPA Kal

nioTeUoupe OTI AuTo divel 0TO UAIKO TNV IKavoTNTA va napa-
JEvEl og 100pponia pe To Balaccio nepiBaAiov kal va diatn-
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peitai», 6nwg Agsl n Mapi TZakoov. H opada Tou MnEpKAET
avakaAuye eniong OTI KATA TOV OXNMATIONO TOU pwHdaikoU
okupodEpaTog yiveral pia avTidpaon nou napdyel TNV ouacia
Al-tobermorite, oTnv onoia, cUNPWVA HE TOUG EPEUVNTEG,
KpUBeTal n ouvTtayn TNG miTuxiac autoU Tou UAIKOU, n av-
TOXI TOU OTOV XpOVO.

MepiBaAAovTika QIAIKO

Mapd Ta NAEOVEKTAKNATA TOU pwHaikol okUupodEUATOG N €ni-
oTnUoOVIKA KolvoTNTa (aiveral, aTnv nAslown®ia Tng, IKavo-
noinUévn anod Ta KATAOKEUAOTIKA UAIKG MOU XPnoihonolouv-
TAl ONUEPA EUPEWG OTA AIMEVIKA €pyd. «To oUyXpOvo OKU-
pOdepa pag kaAunTel NANPWG» A&sl 0 KABNyNnTAG AKTopNXa-
VIKNG Kal Alpgevikwv Epywv oto ApioToTeAeio MavenioTnuio
Oeooalovikng, Osopavng Kapaunag. «Asv €xel gavei n ava-
YKN Vad avakaTaoKEUAOOUHE TO UAIKO TwVv Pwuainv» avageé-
pel o dieubuvTng Tou Epyaotnpiou Alpevikwv Epywv Tou
EBvikoU MeTooBlou MoAuTexveiou, kadbnyntng KwvoravTivog
MouTtloUpng, NPoaBETOVTAG OTI «TO TOIMEVTO GAAWOTE &ival
€Va OXETIKA OUYXPOVO UAIKO Kai Oev €XOoupe Oel akOua Ta
gUpavn onuadia ynpavoeme Tous.

Map’ 6Aa autd, cUPPWVa PE TOUG EPEUVNTEG Tou MavenioTn-
Miou Tou MnEpkAEi, N napaywyn TOIMEVTOU ONpEPA €uBUVE-
Tal yia 7o 7% Twv eknoun®v dio&eidiou Tou avBpaka oTtnv
aTpooaipa, KAt nou dev MpokaAei €knAn&n, agou kabe
XPOVO napdyovTal NayKoouiwg navw ano 25 digekaToppupia
TOVOl. «MbOVO VEPO XPNOIPOMNOIOUHE O€ HEYAAUTEPEG NOCOTN-
TeG» Tovilel 0 kaBnynTng OAeoov.

SAMEPA, YIO VA KATAOKEUAOTEI TO TOIYEVTO, N MpwTn UAN
Xpeladeral va BepuavBei oe BepPOKPATiEG NOU PTAVOUV TOUG
1.450 BaBbpoucg KeAlaiou. =Tn ouvéxela npooTiBeTal Aupog,
XaAikia kai vepo, ev® TEAOG n KATAOKEUN evioXUETal PE a-
ToAAI. AvTiBeTa, 0TO PpWUATKO OKUPOSENA N NPAIOTEIAKH TE-
(Ppa NPooTEBNKE OTO HEiYHa akpIBwG ONWG CUAAEXTNKE ano
TN QUON, EVW YIia TIG MIKPEG NOCOTNTEG ACOBECTN MOU XPNnol-
Honoimnénkav, o acBecToAIBoG Wwnlnke oe Bepuokpacia nou
dev Eenepvd Toug 900 BaBuoug KeAaiou. O1 Pwpaiol kaTa-
okevalav EUAIva kahounia, Ta BuBiZav oTn Balaocoa, Kai pe-
0a O£ auTd £pIxvav TNV TEEPA Kal Tov aoBEaTn, a@rvovTag
To Balacoivd vepd va uner anod TIG OXIOMEG TNG EUAIVNG Ka-
TAOKEUNG Kal va «d&oel» Ta UAIKA. «H onuavTiKOTEPN OUVEI-
oQOopaA auTAG TNG £PEUVAG €ival OTI JETPNOAV TO NEPIBAAAOV-
TIKO KOOTOG TWV ONUEPIVOV TOIMEVTWY, TO OMOIO €ival MOAU
UYPnAG 0g OXEON ME auToO TwVv Pwpaiwv» Agel o kabnynTng
©aAdoaiag YopauAikng kal Aipevikwv Epywv Tou EMMN, Kwv-
oTavTivog Mépog.

Asgiypara ané apyxaia Aigavia Tou Aiyaiou

Avaueoa oTa €vTeka AlJavia nou PeAETNOE n OIEBVAG €peu-
vNTIKA opada ATav kal To Pwpaikd Aipavi Tng Xepoovhnoou
otnv KpnTn, To povadikd PEXP! OTIYHAG EAANVIKO AlMavi oTo
onoio &xel avakaAugBei n xpnon pwuaikol oKUpodEUATOG.
«To OoKUpOdeNa Nou xpnoiponoindnke atn Xepadvnoo eivai
KAnwe dIaPopPETIKO and auTd TWV UMoAoINwV AIHAviov Tng
Meooyeiou, €ival nio nopwdec» Aéel n dp TLAkoov, €Enywv-
Tag OTI EV® OTO HEIyHa xpnoigonointnke npdypuaTi npaioTel-
akn TEQpa and Tov KOANo TNG NAMOANG Kal CUYKEKPIYEVA
and Tnv nepioxr MoToouodAl, ol NogOTNTEG AGBEOTN NTAV HI-
KpoTeEPEG. «O aoBeatng, and ToTe, anoteAolos To akpiBoTe-
PO UAIKO. IOTOPIKEG NNYEG ava@epouv OTI MOAAA KTipld TwWV
Pwpaiov kaTéppeav €neidr ol KATAOKEUAOTEG “ekAgBav”
oTov aofeoTn. Agv gival Hovo oUyXpovo To PAIVOHEVO» OUM-
nAnpwvel o kabnynTrng OAscov.

«MNapoucialel evdiaPépov To yeyovog Ot dev anavTdral ou-
XVa To pwpaikd okupddePa oTIG EAANVIKEG NAPAKTIEG MEPIO-
XEC» avaeEpel o idIog, ENywvTag OTI KATI TEToIo MBavov va
OQEIAETAl OTO YEYOVOG OTI Tov 10 aiwva n.X. gTov EAANVIKO
XWPo unnpxav ndn Algavia XTIOPEva HE OYKOAIBOUG, evd
Tnv idia oTiypr) To Alyaio €xel MOAAG @uaoikd Aipdvia, pe a-
NOTEAEONA va KAAUMATOVTAl Ol aVAYKEG TwV Pwuaiwv.
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MeTa 1o TéAOG TOoUu 60U aimva n.X. Ta Alpgdvia Tou Alyaiou
apxiouv va gival XTIOTA, NeEPIypA®el 0 apxaloAoyog Tng E-
popeiac Evaliov ApxalothtTwyv, Ocotokng OcodoUAou. «Me-
Xp! TOTE Ta OKAPN ATAV aywyd, YETEPepavV dNAadn noAegpi-
OTEC, KAl OTN OUVEXEIDQ TA £0EPVAV PEXPI TNV AKTA. ZTO TE-
Ao¢ OpWG Tou 60U aimva n.X. TeAEIONOIEITAl N TPINPNG gav
NMOAEUIKO OKAQPOC Kal undapxel avaykn va TIG npooTartel-
oouv» A€el 0 K. O@godoUAouU, PEAOG HIa EAANVIKAG €MIOTNMO-
VIKNG ouadag nou Ta TeEAEUTAia Xpovia KaTaypdgel Ta apxaia
eAANVIKG Alpgavia, evew napdAAnAa CUYKEVTPWVElI Kal OUuVv-
duadlel apXaloAoyIka e TEXVIKA OTOIXEIA O €vav I0TOTOMNO HE
TNV ovopacia «Aipgevookoniov». O KwvoTavTivog MeEpog,
EUNVEUOTAG AQUTAG TNG npoondbeiag, €&nyei OTI o1 apxaiol
EAANvec kataokeualouv Ta Algavia Toug coToiBalovrag née-
TPEG, OYKOAIBOUG, Tn Mia mAvw oTnv AAAn e €vav Tpono
nou ovopaleral EUNAekTOG. «MapoTl Kal ol EAANVeG xpnoiyo-
nolouv €va koviapa, pia Aaonn, yia va ouvdEaouV TIG NETPEG
METAEU TOUG, auTO Oev €XEl TIG IOXUPEC OUYKOAANTIKEG 1010~
TNTEG TOU UAIKOU TwV Pwpaiov» A&l 0 K. MEUOG.

Map’ 6Aa autd, npooparteg PeAETEG TNG Epopeiag EvaAiwv
ApXaIloTATWV, KE TNV UMNOOTAPIEN ToU «Algvookoniou», oTO
Bopeio Aipavi Tng MuUTIAAvNG €pepav oTnv em@aveia €va
UAIKO NMou £Xel MOAANEG OMOIOTNTEC PE TO PWHAIKO OKUPODENQ.
To Aigdavi autd, nou €ival yvwaoTo onuepa w¢ Enavw ZkdaAa,
unoAoyileTal 0TI €xel XTIOTEl ToV 40 aiwva n.X., evw diatn-
peiTal pExpl onuepa o€ 101aiTEpA kahr kataoracn. O1 €ni-
oTrpoveg O=odoUAou kal MEuog Aoimdv, avapévovrag Tnv
avaxpovoAoynon Tou JopIKoU UAIKOU nou Bpébnke otn Mu-
TIAAVN, KpaTtouv pia enipUAAEN yia To €av ol Pwpaiol ATav ol
nPwWTOI Mou xpnoigonoinoav auTtd To €id0G OKUPOSEUATOG
OTNV KATAoKEUN AIavinv.

(Aonacia AaokalornoUAou / H KAOHMEPINH, >aBBRaro 4
Iavouapiou 2014,

http://news.kathimerini.gr/4dcgi/ w_articles world 2 04/0
1/2014 544961)

THE ROMAN MARITIME CONCRETE STUDY
(ROMACONS)

Underwater excavations, carried out by the Caesarea An-
cient Harbor Excavation Project (CAHEP) in Israel in the
1980s and by the Combined Caesarea Expeditions in the
1990s, revealed numerous concrete blocks (Area E blocks)
at various points in the massive ruins of the now sub-
merged harbour (harbour plan), along with some well-
preserved wooden formwork (Area G forms). They were
major structural elements of the two breakwaters King
Herod constructed during the years 23 to 10/9 BC to define
the harbour that served his principal Mediterranean port
city. John P. Oleson and Robert L. Hohlfelder (University of
Contribution to the Colorado at Boulder) were co-directors
of this underwater excavation project, together with Prof.
Avner Raban (Haifa University).

An analysis conducted by John P. Oleson and Graham Bran-
ton (University of Victoria) of samples of hydraulic concrete
(mortar sample) recovered from one such building block
(c.15 x 11.5 x 2m) from the North Breakwater produced
striking and unexpected results. The tuff and pozzolana
(tuff sample) contained in the sample had come from the
Bay of Naples. These ingredients were the basis of a dis-
tinct type of Roman hydraulic concrete that could set while
in contact with salt or fresh water. An enormous quantity of
the raw material had been transported 1200 miles as bulk
cargo on merchant vessels to the site of King Herod's port,
an undertaking of extraordinary magnitude and complexity.
Continued excavation of these blocks by Avner Raban and
Chris Brandon (Pringle-Brandon Architects, London) has
revealed evidence of the strikingly complex floating and
submersible formwork into which this concrete was poured
(barge-form being loaded). Was this block of concrete with
a clear geological fingerprint pointing to the Bay of Naples
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an anomaly? Is it possible that all the raw material for the
numerous concrete blocks and structures found at Caesarea
were imported from Italy, or were appropriate local substi-
tutes discovered and used? Did the basic mix of hydraulic
concrete, first reported by Vitruvius c. 25 BC, change over
time? How did the techniques of designing and deploying
formwork and placing the concrete evolve over time? Can
we see uniformity in composition of the concrete and design
of formwork that might attest the activities of imperial ar-
chitects following prescribed, standard procedures?

In order to answer some of these questions, in 2001 Ole-
son, Chris Brandon (architect, London) and Robert L.
Hohlfelder (University of Colorado at Boulder) formed the
ROMACONS project. We have been collecting and analyzing
large core samples of hydraulic concrete taken from Roman
submerged harbour sites and shoreline structures such as
fish tanks around the Mediterranean basin. We plan to
amass a large, geographically and chronologically diverse
database that will serve as the beginning of the first com-
prehensive catalogue of hydraulic concrete used in Roman
marine structures. Some specific goals of our investigations
are:

1. To analyse the concrete matrix of our samples to deter-
mine size, material, and proportions of micro and macro-
aggregate.

2. To identify the sources of pozzolana, tuff, and other ag-
gregate used in the concrete structures studies.

3. To compare the relative compressive strength and den-
sity of various concrete mixes.

4. To determine the sequence and pattern of laying the
concrete materials and aggregates and thus to recon-
struct the delivery systems used to move and hold the
concrete in position on the ocean floor while it cured.

5. To assess the logistical systems employed for transport
of massive quantities of raw material.

6. To determine any compositional variations in the con-
crete samples collected from different geographical re-
gions or chronological periods.

7. Where feasible, to compare cores from maritime struc-
tures with those from terrestrial structures at the same
site to determine whether special formulas were used for
the maritime construction.

8. Finally, to investigate the practical challenges of building
with hydraulic concrete through recreation of formwork
and a pila in the sea with Roman type materials and pro-
cedures.

The team is uniquely qualified for this groundbreaking pro-
ject. Oleson and Hohlfelder co-directed excavations at
Caesarea from 1981-1985 and 1981-1990, respectively,
and they both published extensively on the concrete and
harbour design of King Herod's port. Oleson has published
widely on ancient technology. Brandon has been one of the
principal scholars studying hydraulic concrete found at
Caesarea in the 1990s. He has also developed the method-
ology for drilling and recovering cores. The CTG Italcementi
Group (http://www.italcementi-group.com/newsite) gener-
ously supplied the appropriate industrial concrete coring
equipment for our use, and has agreed to carry out some
analyses in their laboratories. The analyses have been car-
reid out by Dr. Emanuele Gotti, L. Bottalico, and R. Cucitore
at the Italcementi laboratory in Bergamo.

At the start we identified numerous target sites in Greece,
Turkey, France, Spain, Algeria, Tunisia, Libya, and Israel.
The first phase of the project consisted of the investigation
of the concrete at a number of Roman harbours in Italy. In
March 2001, the ROMACONS team carried out reconnais-
sance at Cosa and numerous other sites where hydraulic
concrete was extensively used (e.g. Portus, Antium, Puteoli,
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Astura, Terracina, Ponza, Egnazia, Baia, Misenum, etc.), to
plan for future seasons of field work collecting samples. We
also held discussions with Italian archaeologists whose re-
search interests are relevant to our project (e.g., E. Felici
and P. Gianfrotta), and we explored sources of tuff and
pozzolana throughout Italy and collected samples of these
materials. In August 2002 we began our field work by tak-
ing six cores from Claudian and Trajanic harbour structures
at Portus, and the Neronian breakwater at Anzio (see pre-
liminary reports of all our field season on this site). Subse-
quent campaigns were carried out at Cosa and Santa Liber-
ata in 2003, Santa Liberata in 2004, Caesarea in Israel in
2005, Baia and Portus Iulius in 2006, Alexandria in Egypt
and Chersonissos in Greece in 2007, and at Egnazia in
2008. In 2004 the team constructed a reproduction pila in
the harbour of Brindisi with Vitruvian type concrete. During
the three years since construction, we have taken cores
from this pila at 6 month intervals.

We are in the process of obtaining permits to core at other
important Roman harbour sites. We hope to complete the
collection phase of our work in 2010 and begin the final
analysis and publication of our data.
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The Roman Maritime Concrete Study
(ROMACONS):
Research at the Roman Harbour of Chersonisos
in Crete, 2001 and 2007

Chris Brandon (Architect, London), Robert L. Hohlfelder
(University of Colorado), John Peter Oleson (University of
Victoria), and Charles Stern (University of Colorado)

Abstract

Vitruvius stated that it was necessary to use pozzolana
from the Naples region in Italy to make hydraulic concrete
that could set underwater. How extensive was the use of
this particular material? We know that pozzolana was
shipped across the Mediterranean from Italy to Israel for
the construction of the major harbour of Caesarea. But did
the Romans also export it to minor cities such as Chersoni-
sos in Crete to build the concrete moles for its harbour? The
Roman Maritime Concrete Study (ROMACONS) was estab-
lished to answer these questions and others related to the
use by the Romans of this extraordinary technology. This
article reports on field research in 2001 and 2007, along
with follow-up analysis in a laboratory.

Introduction: The Roman harbour of Chersonisos in
Crete and its Italian connection

Sometime between 30 and 20 BC Marcus Vitruvius Pollio
wrote a treatise on architecture in which he explains how
harbours should be built at sites where there is no natural
shelter (De architectura 5.12.1-7). He described how to
construct underwater concrete foundations and structures
that would form the artificial enclosing arms for harbours.
Pre-Roman solutions generally included rubble or ashlar
block breakwaters and moles. Although these methods con-
tinued to be used throughout the Roman era, another tech-
nique was introduced that revolutionized the design of har-
bour and other maritime structures - the use of hydraulic
concrete. This material, which could be cast and set under-
water, began to be used in harbour structures sometime in
the second century BC (Gazda 2002; Oleson 1988; Oleson
et al. 2004, 2006). Roman architects and engineers were
free to create structures in the sea or along shorelines that
previously would have been difficult or impossible to
achieve. The active ingredient that reacted with the lime to
form the hydraulic variant was pozzolana, a volcanic ash
from the Campi Flegrei at the north end of the Bay of
Naples, and made what we now call a pozzolanic concrete
or mortar. Probably by accident, Roman builders found that
when volcanic ash sand from quarries around the Bay of
Pozzuoli was mixed with lime it made a stiff mortar that
could be laid and cured underwater. Contained within
formwork and laid in layers with large lumps of stone or tuff
aggregate, it would set into a solid mass that has proved to
resist the ravages of the sea for over two thousand years.
Unlike lime mortars made with hydrated lime and inert sili-
ceous sands that react with carbon dioxide in the air to re-
form into “man-made” limestone, pozzolanic mortars are
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made with a highly reactive aluminosilicate component
(pumice and volcanic ash) that when mixed with lime gen-
erates reaction products that take the form of gels; rods;
fibres and plates that give strength and bind all the materi-
als together (Lechtman and Hobbs 1987). Roman builders
usually made lime that was free of impurities, such as clay,
and it was consequently non-hydraulic.

Vitruvius recommends that when building structures of con-
crete in the sea, the pozzolanic material should ideally be
taken from around the Bay of Pozzuoli. We now know that
the Romans were prepared to transport and ship this mate-
rial for thousands of kilometres in order to ensure that they
could use this technology. In 1991, chemical analysis car-
ried out by Oleson and Branton on the pozzolana used in
the concrete at the late first century BC Roman harbour of
Caesarea Palestinae found that it had been shipped in bulk
freighters 2000 km from the Bay of Naples (Oleson and
Branton 1992). The only known shipwreck that carried a
secondary cargo of pozzolana from the Naples area was the
large Roman merchant vessel that sank around 75-60 BC
off the harbour of Madrague de Giens in the South of
France (personal communication, Patrice Pomey). How
widespread was this trade and the use of Vesuvian ash-
based pozzolanic hydraulic concrete? To answer this and
other questions that relate to the nature of the concrete
used by the Romans in maritime structures, whether har-
bour moles, jetties, bridge footings or fishponds, the au-
thors established ROMACONS: The Roman Maritime Con-
crete Project. Our database of known sites is extensive,
spreading across the whole Mediterranean, and ranges in
date from the second century BC to the Byzantine era. In
addition to collecting small samples, between 2002 and
2008 we have collected 33 large cores (9 cm in diameter
and up to 5.8 m long) from 32 sites in Italy, Israel, Egypt,
and Greece, using a hydraulically driven coring device with
diamond bit (Hohlfelder 2008; Hohlfelder et. al. 2005; Ole-
son et al. 2004, 2006). (Figure 1: map of sites cored).

One of the first harbours investigated was the Roman har-
bour at Chersonisos (Limin Khersonisou) on the northern
coast of Crete. This minor Roman harbour (270 x 150 m in
size) was founded on a small Hellenistic haven that was
sited in the lee of a headland called Kastri. The Roman im-
provements to the Hellenistic harbour consisted of the addi-
tion of concrete moles to the rubble breakwaters to the
south and east, and concrete quays along the shore (Figure
2: plan of harbour, after Leatham and Hood 1958-59).

We knew that the Romans were prepared to ship vast
quantities of pozzolana and tuff across the Mediterranean
from Italy to Caesarea in what is now Israel. But did they
also export it for use in the construction of smaller provin-
cial harbours such as Chersonisos? In 1955 and 1956 the
ancient harbour of Chersonisos was surveyed by John
Leatham and Sinclair Hood (Leatham and Hood 1958-59).
Since then, a new harbour and the resort of Limin Kherson-
isou have developed and the majority of the Roman moles
are buried under the modern marina. However, the mole to
the south and the quay on the west are untouched and
were the source of the samples taken in October 2001 and
September 2007.
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The southern mole is preserved for a length of 22.7 m in
two parts and stands within 3.3 m of water to just below
sea level. Concrete quays extend along the shoreline on the
west of the harbour and remain in evidence for a length of
30 m and approximately 2.6 m wide. The long “L” shaped
eastern mole that now lies hidden under the modern con-
crete breakwater was originally 150 m long with a 30 m
long return and between 5.2 to 5.3 m wide. Leatham and
Hood described it as being well preserved and faced with
small squared blocks of stone that remained in-situ at the
level of the seabed. Along the inner surface of the mole
were recorded a series of vertical recesses set at 6.8 m
centres alternately 1.0 m and 1.5 m deep and between 0.6
to 0.8 m wide. These were initially thought to have been
either recesses that housed wooden steps or timber fend-
ers. It is more likely that these were the remains of the
original formwork within which the concrete was cast. Was
this was an inundated structure where the mix of lime, poz-
zolana and aggregate was placed underwater, or was it a
double-walled drained form that allowed an ordinary sand
lime mortar and rubble fill to be placed within a stone-faced
mole all built in a dry environment? The presence of pumice
in a sand lime mortar does not necessarily mean that it was
purposely made to be hydraulic. In Crete there is significant
contamination of the soils from pumice and ash that origi-
nated at Santorini. If local sands were used in a conven-
tional air-cured mortar, it would also have pozzolanic prop-
erties that would show up in analysis. The geological signa-
ture of any Santorini pumice or volcanic ash, however,
would be distinctly different from pozzolana from Naples or
elsewhere.

Leatham and Hood mentioned that the original top surface
of the moles remained in only a few places and were almost
flush with the current sea level. This change in relative level
to the sea, together with the presence of drowned fishpond
on the south eastern tip of the Kastri headland, indicates
that the sea level has risen approximately 1 m since the
Roman era. The harbour is now fairly shallow, with a maxi-
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mum depth of 3m to a sandy bottom that has obviously
silted up over the course of time.

In October 2001 a permit from the Ephorate of Underwater
Antiquities and the Director of Conservation allowed us to
take five samples 3 cm in diameter and 10 cm in length
from the remains of the concrete moles. Chris Brandon car-
ried out the sampling on 14 October 2001. The British
School at Athens supported the application, and we are
indebted to David Blackman, Director of the School at the
time, for his guidance and assistance. We also thank
Katerina Delaporta and Elpida Hadjidaki of the Ephorate of
Underwater Antiquities without whose help we could not
have carried out the work. Due to the limited time available
and the restriction on the sample size, it was decided to
collect them with steel tubes driven into the concrete ma-
trix or mortar using a 2-kg lump hammer. Five 30-cm long
hardened stainless steel coring tubes with an external di-
ameter of 3.2 cm were individually driven into the moles at
selected sites. The samples of mortar within the tubes were
retained for later removal on shore and sent for analysis at
the University of Colorado. The mortar samples were ana-
lysed by Charles Stern of the Department of Geological Sci-
ences, University of Colorado, Boulder. The ratio of mortar
to aggregate was much lower than at the other sites that
had been studied. Preliminary measurements indicate the
intervals among the large aggregate at Chersonisos aver-
age approximately 4 cm, whereas at Nero’s harbour of An-
tium (Anzio) it is 7.9 cm, at the Claudian harbour of Portus
11.9 cm, and at the Trajanic harbour of Portus 4.7 cm. This
meant it was difficult to find locations on the surface of the
marine encrusted remains where there was a sufficient
quantity of mortar that could be sampled with the hammer
driven corer. In the end only fragmentary samples were
collected, confirming the inadequacy of this method of sur-
face collecting concrete samples.

Microscopic examination and petrographic analyses of two
thin sections cut from the light grey white mortar from a
sample taken from the western end of the southern mole
(CHR.2001.02), showed that 50 percent of the sample con-
sisted of a fine grained matrix of mortar. The mortar con-
tained aggregate clasts of the following materials:

e Grey and yellow pumice fragments ranging between 1
and 10 mm in diameter for 30% of the volume of the
sample. Pumice consisted of clear and colourless to pale
brown glass and contained crystals of feldspars, biotite,
and green clinopyroxene, and vesicles that vary between
rounded to highly elongated

e Grey, red and black volcanic rock and individual crystal
fragments ranging between 1 and 4 mm in diameter for
10 % of the volume of the sample. Rock fragments in-
clude both light coloured felsic and red and black mafic
igneous rocks. Crystal fragments include quartz, plagio-
clase, biotite and green clinopyroxene, all also found as
crystals in either pumice and rock fragments.

e White calcite and lime fragments ranging between 1 and
10 mm in diameter for 10 % of the volume of the sam-
ple.

The other samples of mortar had a similar composition, and
it was established that it was representative of all the con-
crete used at Chersonisos.

A pumice separate was extracted by hand from the consoli-
dated sample CHR.2001.02 and analysed for chemical com-
position. It appears that the pumice ash contained within
the mortar has much in common with volcanic material
from Italy, for example a very high K20 content (>6 wt %)
and total alkali element concentration (Na20 + K20 > 10
wt %) for a rock with an intermediate silica concentration
(Si02 = 60 wt %). This pumice did not derive from the is-
land of Santorini to the north, which typically would have
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lower K20 (<3 wt %) and total alkali concentration (<8 wt
%) even for pumice with very high silica concentration
(Si02>70 wt %). Although it may possibly have come from
the island of Kos or even Southwest Turkey, where highly
alkaline volcanic rocks also occur, it more probably was
sourced from Italy.

The restrictions imposed on surface collected samples se-
verely limited the range of analysis that could be carried
out. It was also apparent that Roman concrete was not ho-
mogeneous and surface samples were unlikely to be truly
representative of the whole.

In September 2007 a larger team including C. Brandon, J.
P. Oleson, and D. Klapecki returned to Chersonisos. With
the kind assistance of Mr. Tolis Vougioukas, we arranged
for the rental of a small boat and boat tender to carry our
coring equipment (Figure 3, boat with equipment).

With the diligent assistance of the Director of the 23™
Ephorate of Prehistoric and Classical Antiquities in Heraklion
Ms. Maria Bredaki, we arranged for Ms. Eirini Karousou to
observe our field work on 11 and 12 September. The
weather and sea conditions were excellent, and two cores
were recovered from the Roman period breakwater in the
harbour basin (Figure 1, plan of harbour). After removal of
the cores, the coring holes were filled with local sand to
within 10 cm of the surface of each block. The remainder of
each hole was then filled with a mortar composed of the
same materials as the ancient block: lime and pozzolana.
(Figure 4: Boat and coring equipment at CHR.2007.01)

TA NEA THZ EEEE’'M - Ap. 64 — MAIOZ 2014

Preliminary Description of the 2007 Cores:
CHR.2007.01.

Location: pila in water, second from the end of the mole
on the east side of harbour, central northern portion. UTM
353943 E 3909741 N.

Water depth: 0.70 m.

Depth of core hole: 1.90 m; the base of the wall was not
reached

Size of recovered core: 1.2 m, all fragmentary; no sec-
tion longer than 0.12 m.

Comments: The mortar was very crumbly, so only small
portions survived the coring process. The poor cohesion
between the mortar and the aggregate allowed much of the
core to grind itself away. The longest intact mortar section
was 0.10 m long. The mortar seems very open and de-
graded. Possibly it was low in lime, either because of a poor
mix, or from loss through chemical action or erosion. The
mortar and aggregate both appear to be poorly sorted and
poorly mixed, including fairly large chunks of tuff (up to D
0.028 m), large voids where a crumbly black mineral has
fallen out (D 0.016 m, 0.014 m), and aggregations of lime
nodules (D 0.002-0.004 m).

CHR.2007.02

Location: quay wall near south shore of harbour, ex-
posed above waterline. UTM 353835 E 3909705 N.

Depth of core hole: 1.52 m; the base of the wall was
reached.

Size of recovered core: 1.49 m, in several sections; the
longest section is 0.20 m. There was a small amount of
grinding between 2 sections. (Figure 5: CHR.2007.02)

Comments: The mortar seems very porous and granular,
perhaps poor in lime. The lime nodules range in size from
0.004-0.025m, although mostly smaller. In addition to pos-
sibly being short of lime, it is probable that this mortar was
not compacted; it simply looks very loose. There are small
pieces of tuff, ranging from 0.005-0.035 m, predominantly
in the middle of this range. The kurkar aggregate is very
irregular in size and shape, and irregular in distribution,
from D 0.05 to D >0.18 m. It constitutes approximately
40% of the core.

The cores are at present awaiting chemical and structural
analysis at the Italcementi laboratory in Bergamo.
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oTo BUBO nou ovoudalovTal UdPOBEPUIKA PPEATIA

Kavadikn eTaipeia katéAnge o oup@wvia Pe TNV KUBEpvnon
TnG Manoua NeEag Mouiveag yia Tnv €€0puEn HETAMwWV anod
To BuBd Tou ElpnvikoUu QkeavoU -éva @INOD0OED eyxeipnua
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Mou KaTEOTN PIKTO XApn Og TexvoAoyieg nou avanTuxdnkav
YIa TIG UNEPAKTIEG YEWTPNOEIC UdPOoyovavepakwy.

H eEopukTikr Nautilus Mineralis €xel ndn kataokeualel éva
ylyavTio pnxavnua tTwv 340 Tovwv nou Ba BpuppaTilel ano-
0€oeIg HETAAA WV oTO BUBO, 0t BABOG 1.500 PETPWYV, NPOKEI-
Mévou va avtAnBolv oTn cuvéxela oe nAoia und Tn HopPPn
Aacnng. O1 anoBéoeig kaTtaAaupavouv €ktaon 6co 10 ynne-
da nodoopaipou Kal eival €EalpeTikG NAoUCIEG Ot XAAKO,
XPUOO Kal GAAa pETaAlAa.

H vnoiwTikr ManoUa Néa Mouivéa BpiokeTal ndvw oTo Aeyo-
Hevo AakTUAIO TnG PwTIAG, HIa O€Ipd NPAICTEIWV MOU NEPI-
KUKA@VOUV Tov Elpnvikd Kal CnUEIOVouV Ta Opla TWV TEKTO-
VIKOV NAak®V. 'Onwg oupPaivel kal oe AAANEG O€IOPOYOVEG
NEPIOXEG, N YEWAOYIKN dpacTnploTATA YUPw anod To vnaoi TNG
Néag lMouiveag @épvel NOAUTIMA PETAAAEUPATA KOVTA OTNV
€nIpaveia.

To unoBpuUxio opuxeio TN Nautilus Mineralis, pe Tnv ovopa-
oia Solwara-1, 6a ekpeTaAAeuTei Ta PETAAAA nou avaBAu-
Couv and udpobepuikd @pedTia (onég mou KateBaivouv aTo
unedagog) OlaAupeva oe unepBeppo, OEIvo vepd. To vepo
auTtd WuxeTal anoTopa Kabwg ouvavTtd To YuxXpo, aAKaAIko
vePO TOU wKeavou, onoTe Ta dIAAUMEVA CUCTATIKA TOU KATA-
kpnuvifovTal kal dNUIOUPYOUV EKTETAUEVEG ANOBETEIC.

'Onw¢ avépepe oto BBC o dieuBlvwv GUPBOUANOG TNG
Nautilus Maik T{ovoov, éva BepuOUETPO MOU aAPEBNKE OTO
BuBod yia 18 pnveg dianioTwOnKe OTI €ixe KAAUPOEI NANPWG
and anoBéoeig xaAkou.

Ta unoBpuyia opuxeia €ival éva naiid Oveipo TnG €E0PUKTI-
KAG Blounxaviag, péxpl npoocearta OPwS n uAomoinor Toug
BewpolvTtav aduvartn Adyw Twv TEXVIKOV duokoAiwv. Ta
TeAeuTaia Xpovia OPwWG ol €nevdUCEIC OE UMEPAKTIA KOITA-
oupaTa udpoyovavlpdakwv odnynoav oTnv TeA€lonoinon Te-
XVOAOYI®V yia Blopnxavikég dpactnpIoTnTeg o€ peydAo Ba-
60¢.

'OMWG To aTuxnua oTnv e€£dpa Deepwater Horizon Tng BP To
2010, nou €ixe wG anoTeAeopa TN PeyaAlTepn diappon ne-
TpeAaiou oTNV QUEPIKAVIKN 10TOpia, KATEGTNOE OAPEG OTI Ol
Kivduvol napapevouyv.

Aev €ival Aoindv nepiepyo nou ol NePIBAAAOVTIKEG Opyav®-
o€IG avTiIdpouv atnv aglonoinon Twv KOITaoWAaTwV Tou Bu-
BoU. «O1 wkeavoi dsv £xouv akdua xaptoypapnbei nAnpwg,
ondTe 0 Kivduvog anwAeiag xAwpidag kar navidag dev eival
akdua KkaravonToc» enionuave o Pitoapvt Meitl Tng Green-
peace.

H Nautilus, and Tnv nAeupd Tng, diaBePaiwvel OTI TO 0IKOCU-
oTNUA TWV UdPOBEPUIKWV PpeaTiwv Ba avakduwel 5 pe 10
XPOVIa WETA TO KAEIOINO TOU OpuUXEiou OTO PEAAOV, KABWG Ta
peupaTa Ba QEpouv aonovdula kal aAAa €idn and yeTovika
ppeaTia.

XpeiaoTnkav xpovia dianpaypateloswy PEXPI VA CUPPWVA-
oouv n eTaipeia kai n ManoUa Néa Moulvéa yia Toug OPOUG
A&IToupyiag Tou opuxeiou. H TeEAIKR cup@wvia npoBAEnel OTI
To dnuocio Ba anokTnoel To 15% Tou opuxeiou yia To Nocod
TwV 120 ekaToPHUpiwV doAapiwv.

Ynapxouv OpWG KI AAAEC XWpPeG nou digpeuvolv Tn duvaTo-
TnTa unoBpuxiag e£6puéng: H AieBvng Apxr BuBou (ISA), o
@op€ag Tou OHE nou smiBA&énel auTr Tn dpaoTnpIOTNTA, EXEI
dwoel PEXPI OTIYUNG 19 adeieg yia épguveg oTo BuBO.

H Ianwvia, yia napddeiypa, avakoivmwaoe népual OTI vToni-
oe oto BuBd Tou EipnvikoU eEaipeTika nAoloia KoITaouaTa
«ONAviwv yaiwv» -gia g€ipd onaviwv OTOIXEIWV Mou Xpnol-
ponoloUvTal EUPEWG TN Blopnxavia.

(Newsroom AOA / 25 Anp. 2014, http://news.in.gr/science-
technology/article/?aid=1231313882&ref=newsletter)




Agreement reached on deep sea mining

The project will extract ores of copper, gold and other valu-
able metals from a depth of 1,500m

Plans to open the world's first mine in the deep ocean
have moved significantly closer to becoming reality.

A Canadian mining company has finalised an agreement
with Papua New Guinea to start digging up an area of sea-
bed.

The controversial project aims to extract ores of copper,
gold and other valuable metals from a depth of 1,500m.

However, environmental campaigners say mining the ocean
floor will prove devastating, causing lasting damage to ma-
rine life.

The company, Nautilus Minerals, has been eyeing the
seabed minerals off Papua New Guinea (PNG) since the
1990s but then became locked in a lengthy dispute with the
PNG government over the terms of the operation.

Under the agreement just reached, PNG will take a 15%
stake in the mine by contributing $120m towards the costs
of the operation.

Mike Johnston, chief executive of Nautilus Minerals, told
BBC News: "It's a taken a long time but everybody is very
happy."

"There's always been a lot of support for this project and
it's very appealing that it will generate a significant amount
of revenue in a region that wouldn't ordinarily expect that
to happen."

The mine will target an area of hydrothermal vents where
superheated, highly acidic water emerges from the seabed,
where it encounters far colder and more alkaline seawater,
forcing it to deposit high concentrations of minerals.

Construction of the largest machine - the 310-tonne Bulk
Cutter - was completed in the UK

The result is that the seabed is formed of ores that are far
richer in gold and copper than ores found on land.

Mr Johnston said that a temperature probe left in place for
18 months was found to have "high grade copper all over
it".

For decades, the idea of mining these deposits - and min-
eral-rich nodules on the seabed - was dismissed as unfeasi-
ble because of the engineering challenge and high cost.

But the boom in offshore oil and gas operations in recent
years has seen the development of a host of advanced deep
sea technologies at a time when intense demand for valu-
able metals has pushed up global prices.

The mine, known as Solwara-1, will be excavated by a fleet
of robotic machines steered from a ship at the surface.

The construction of the largest machine, a Bulk Cutter
weighing 310 tonnes, has just been completed by an un-
derwater specialist manufacturer, Soil Machine Dynamics
(SMD), based in Newcastle, UK.

The plan is to break up the top layer of the seabed so that
the ore can be pumped up as a slurry.

The agreement with PNG now clears the way for Nautilus to
order a specialist vessel to manage the operation. Mining
itself could start within five years.

Environmental campaigners have long argued that seabed
mining will be hugely destructive and that the precise ef-
fects remain unknown.

Richard Page, oceans campaigner for Greenpeace, said:
"The emerging threat of seabed mining is an urgent wake-
up call for the need to protect the oceans.

For decades, the idea of mining these deposits was dis-
missed as unfeasible

"The deep ocean is not yet mapped or explored and so the
potential loss of fauna and biospheres from mining is not
yet understood.

"Only 3% of the oceans and only 1% of international waters
are protected, which makes them some of the most vulner-
able places on earth - what we desperately need is a global
network of ocean sanctuaries."

According to Nautilus, the mine will have a minimal envi-
ronmental footprint, covering the equivalent of about 10
football fields and focusing on an area which is likely to be
rapidly re-colonised by marine life.

Mr Johnston said: "It's a resilient system and studies show
that life will recover in 5-10 years. An active venting site
1km to the southeast has the same bugs and snails and the
current will carry the bugs and snails to the mine site. We
expect it to recover quite quickly."
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But this will be the first attempt to extract ore from the
ocean floor, so the operation - and the company's assur-
ances about the impacts - will be watched closely.

So far, 19 licences to search for seabed minerals have been
awarded by the International Seabed Authority, the UN
body policing this emerging industry.

The International Seabed Authority (ISA), which has wel-
comed the Nautilus Minerals agreement with Papua New
Guinea, is currently drawing up guidelines for the environ-
mental management of future seabed mining.

Michael Lodge of the ISA told the BBC: "This is a very excit-
ing opportunity and we are looking forward to learning from
the tests of the new machine, which is a world first and
should give us some valuable insights into technical feasi-
bility and environmental impact."”

(David Shukman, Science editor / BBC, 25 April 2014,
http://www.bbc.com/news/science-environment-27158883)
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AvakaAU@Onke Tuxaia véa kaTnyopia avaku-
KA®OIH®WV UAIK®OV

EpsuvnTég avakdAuwav -kal paAiora Tuxaia- pia véa
KATNyopia OuvOETIKAOV NOAUHEP®V UAIK®V, and Ta o-
noia pnopei va dngioupynOei Hia véa YEVIA avaku-
KA®OOCIH®WV BIOHNXAVIK®OV OEPHONAACTIK®OV.

H avakdAuywn pnopei peAAOVTIKA va Bpel onuavTikeG epap-
MOYEG O€ TOMEIC ONWG O HETAPOPEC, N AEPOJIACTNHIKA Kal N
HIKPONAEKTPOVIKH.

O! ENIOTAHOVEG €KAVAV TN OXETIKN ONUOCIEUON OTO NEPIOSIKO
«Zaleve», oUpewva pe 1o BBC kal Toug «Taiug tTng Néag
YOpKNG».

H véa kartnyopia UAikwv nepiAapBavel apevog duvaTd kai
AKaunTa NAAoTIKA, aQeTépou eUkapnTa T{eA, mMou npooap-
poZovTal avaloya Pe TIG avaykeG TNG XPHong Toug.

H avakdAuwn pnopei va odnynoel oe @BnvoOTEPA Kal Mo
@IAIKG 0TO MEPIBAAAOV auTokivnTa, agponAava Kal NAEKTpo-
VIKG (nHIaywyoug k.d.).

Eival n npwTn @opd nou BeppookAnpuvopeva nAaoTika
(thermoset) eival duvaTtd va napaxbolv Ot AVAKUKA®OIUN
Hop®n. MExpl onpepa autd Ta UAIKA Noav Pn avakukA®ol-
Ma, onwg PeTEdwaoe To ABnvaiko MpakTopeio.

'Onwg €xel cUPBEl ouxva oTnv I0TOpia TNG ENICTAMNG, N ava-
KAAuwn &yive PE Tuxaio TPOMO OTA £pyaAcTnpIa TNG ETAIPEIAG
oTo Zav Xoof Tng KaAipopvia, 0Tav n XNWIKOC EExaoe va
npooBeogsl éva OUCTATIKO O MIa XNWIKA avTidpaon nou
npayuaronoloUos NeipayaTika.

MpoékuWe €TOI £va VEOU TUMOU AEUKO MAQOTIKO Kal, Onwg
dnAwaoe n idla xapakTnpioTika, «dev N&epa T ATAv AuTod TO
npayua. ‘Enpene va ondow Tn oQaipikr €pyacTtnpiakn ¢iain
ME €va opupi yia va To Byaiw £Ew».

E&ioou Tuxaia €ixe avakaAugTei, To 1938, To «TeEPAOV>» aAno
TOV XNUIKO POI MAAVKeT TnG eTaipeiag DuPont.

To vEo NMOAUMEPEC UAIKO anodeixTnKe TPOUEPA OKANPO Kal
oTabepd. EninAéov, pe TNV KaTtaAAnAn enefepyacia pe ofu,
gival duvaTd va enaveABel oTa apxika XNHUIKG ouoTaTIKG Tou
(Hovopepn), £€TOI WOTE AUTA va avakukAwBouv og kanoia
vea xpnon.
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Ta noAupepn xapaktnpifovral anod noAUNAOKEC HAKPIEC aAu-
0iI0EG MIKPOTEPWV Kal anAoUOTEPWV HOPIwV, CUVOEDEUEVWOV
METAEU TOuC PE XNUIKOUG deapoUc.

Eival navraxoU napovra otnv kabnuepivly {wrf pag, ora
pouxa Kal TIG PIAAeG (NOAUECTEPEG), oTa XpwpaTa (noAua-
KPIAIKG), OTa MAAoTIKG MNoukdAia (noAualBulevio), oTIC
OUOKEUAOIEC TPOYiMwV (MOAUCTUpPEVIO K.A.), OoTa €€apTnuaTa
AQUTOKIVATWV Kal agponAdavwy (noAuapidia, noAuipidia k.a.).
'Onw¢ €ine o gpuvnTng, «loUPE OTNV €MOXN TWV MOAUME-
pPWOV>.

Av Kkal napaAiayeg Twv unapxovTwv NOAUPEP®V avakaAU-
nTovTal Katd kaipoug, Ta VEA AVAKUKA®WOCIUG BEpUonAacTIKa
BewpolvTal N NPpWTN ONUAVTIKN VEd <OIKOYEVEIA» MOAUME-
PWV, NOU £XEl avakaAuQTei €d® Kal TouldyioTov duUo dekae-
Tieg.

Eival n np®wTn oTov KOOHO KaTnyopia UAIK®V, Mou €ival nio
duvaTta anod Ta ooTda Kal, TauTdxpovad, NANPWS AVAKUKAWOI-
pa.

Eneidn eival avBekTikd kal eAa@pid, Ta upioTaueva Bgppo-
nNAAoTIKG XpnoigonoloUvTal oTa cUyXpova auTtokivnTa Kai
aeponAdva, ouxva o€ avapiEn He vavoowAnveg avbpaka,
WOTE va oxnuaTiotoUv aAAa olUvBeta UAIKG, mou €ival £wg
50% nio avBekTIKA KAl €X0UV IDIOTNTEG NAPEUPEPEIG HE EKEI-
VEC TWV HETAAA®V, AAAG PE TO GUYKPITIKO MAEOVEKTNUA TOU
HIkpOTEPOU Bapoug. Mepinou To 50% Tou VEOU AEPOOKAPOUG
Airbus A350 Ba kaTaokeuaoTei and TETola UAIKA.

Méxpl Topa OPWG, Kavéva and auta Ta BepUonAacTIKAa dev
nrav duvaTtd va avakukAwBei peTa Tn Bepuikn eneEepyaaia
nou €iX€ UNOOTEI.

H véa avakdaAuyn XalpETIOTNKE WG ONUAVTIKR, KaBwg nAgov,
OTav €va TETOI0 akpIBO OUVOETIKO UAIKO KATAOTPAMEI 1 OAo-
KANpwoel Tov KUKAO TNG wn¢ Tou, Ba unopei va eniokeuale-
Tal EMITONOU N VA AVAKUKAWVETAI, avTi va METIETAl OTIG XW-
HaTEPEG N OTIC BAAAOOEC - Pe O,TI AUTO CUVENAYETAl YId TNV
eniBapuvon Tou NePIBAANOVTOG Kal TNV au&naon Tou KOOTOUG
napaywyng.

O1 gpeuvnTEC alo10d0&oUV OTI, NEpa and To OPeAOG TG ava-
KUKAwONG, 6a Bpouv oTadiakd Kal VEEG KAIVOTOMIKEG £pap-
HOYEC TOU VEOU UAIKOU. «KABs (popd nou avakaAUNTETAl pia
vEa XNMIKN avTidpaon nou dnuIioupyei MOAUMEPT, AuTo odn-
vei 0g OAWV TwV €1I0®WV Ta véa UAIKG», TOVIOE 0 APEPIKAVOC
EPEUVNTNAG.

'HOn, ol ENICTRAKOVEG Npogdpuocav KataAAnAa Tn diadikaacia,
XPNOIMOMNoIOVTAC JIaPOPETIKA HOVOUEPN WG OUOTATIKA, Yid
va napdyouv MNA£ov OXI &va OKANpO BepuonAacTikO, aAAd
gia eUkapnTtn €AacTikn YEAN (TleA), mou pnopsi va auTto-
emdlopbwveTal, dnAadr va enavépxeral OvVo TNG oTnV apxi-
KA KATaoTaor Tng, 0Tav UNOOTEl KAnoia pwyun.

‘Eva TéTolo gUnAacTo UAIKO pnopei JeANOVTIKA va a&lonoin-
Bei ano Tn Blopnxavia KaAAUVTIK®V, Tn Blodnxavia xpwua-
TWV, TN papuakofiounxavia K.a.

Mpoowpivd, Ta véa UAIKG €xouv ovopaotsi «Titan» (To
OKANPO) kai «Hydro» (To eUKkaunTo). Aev €ival akoun Tolua
yla ggnopikn xpron, aAAd kat TeToIo €ival anAwg Bpa Xpo-
vou.

(KEPAOZX online / 16.05.2014)
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Landslide Risk Assessment
2nd edition

E. Mark Lee and David K.C.
Jones
London School of Economics, UK

Landslide Risk Assessment provides
guidance to practitioners on establishing the likelihood and
extent to which future slope failures could adversely impact
society and affect people and property.

The only book to focus on risk and landslides, using exam-
ples from across the globe, Landslide Risk Assessment ex-
amines a variety of approaches to landslide risk assessment
and management, introducing the key challenges that prac-
titioners will need to overcome: estimating the probability
and consequences of landsliding, combining these to de-
velop a measure of the risk, and making the transition be-
tween risk assessment and risk management.

Contents

Preface

Background to landslide risk assessment

The Basic Elements of Landslide Risk Assessment
Landslide hazard

Qualitative and semi-quantitative risk assessment
Introduction to Probability and Quantitative Assessment
Estimating the probability of landsliding

Exposure

Vulnerability

Estimating the consequences

Quantifying risk

From risk estimation to landslide management strategy
Future Challenges

Glossary of terms

References

(ICE Publishing, 13.12.2013)

INTERNATIONAL EFFORTS
IN LIFELINE EARTHOUAKE
ENGINEERING

sty
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International Efforts in Lifeline
Earthquake Engineering

Davis, C., Du, X., Miyajima, M.
and Yan, L. (Editors)

TCLEE Monographs TCLEE 38

Proceedings of the Sixth China-
Japan-U.S. Trilateral Symposium on Lifeline Earthquake
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Engineering, held in Chengdu, China, May 28-June 1, 2013.
Sponsored by Beijing University of Technology, China; Ka-
nazawa University, Japan; University of Southern California,
U.S.A.; Southwest Jiaotong University, China; Shanghai
Institute of Disaster Prevention and Relief, China; Research
Institute of Lifeline Engineering, Inc., Japan; Lifeline Net-
work, Kansai (LiNK), Japan; American Society of Civil Engi-
neers Technical Council on Lifeline Earthquake Engineering
(TCLEE), U.S.A.; International Association of Chinese Geo-
technical Engineers (IACGE), U.S.A.; and the National
Natural Science Foundation of China.

This TCLEE Monograph contains 86 peer-reviewed papers
covering recent developments in lifeline earthquake engi-
neering involving water, wastewater, gas and liquid fuels,
electrical power, telecommunications, and transportation
systems.

Topics include:

e seismicity, ground motions, and site effects

seismic performance, modeling, evaluation, and design of
infrastructure systems

seismic reliability and post-earthquake serviceability
recovery and resilience of lifeline systems

hospitals

lifeline interactions

fire following earthquake

tunnels and underground structures

geotechnical and structural earthquake behavior related
to lifelines

e seismic testing and analysis for lifelines

TCLEE 38 will be of interest to practitioners, researchers,
and students interested in international approaches to
seismic resilience.

(ASCE Press, 2014)

Slope Stability
Analysis by the Limit
Equilibrium Method
Slope Stability Analysis by the
Limit Equilibrium Method
Fundamentals and Methods

Fuatinmetati id Mot

Yang H. Huang

Slope Stability Analysis by the Limit
asce | Equilibrium  Method: Fundamentals

" | and Methodspresents basic princi-
ples for the safe design of constructed or natural earth
slopes. The limit equilibrium method is the most common
approach for analyzing slope stability in both two and three
dimensions. This method identifies potential failure mecha-
nisms and derives factors of safety for a particular geotech-
nical situation. It is an appropriate choice for assessing the
stability of retaining walls, shallow and deep foundations,
earth and rock dams, surface mining sites, and potential
landslides.

The fundamentals of slope stability encompass slope
movements and methods for stability analysis, mechanics
of slope failure and factors of safety, laboratory and field
methods to determine the shear strength of soils, estima-
tion of phreatic surfaces, and remedial measures for cor-
recting slides. Methods of stability analysis cover simple
formulas for determining the factor of safety for plane fail-
ures, stability charts, methods of slices for two-dimensional
analysis, three-dimensional analysis techniques, and reli-
ability of slope design.
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An appendix provides a preview of a companion prod-
uct, LEAME Software and User’s Manual: Analyzing Slope
Stability by the Limit Equilibrium Method, a computer pro-
gram for performing the slope stability analysis presented
in this work.

The clear presentation of the principles of slope stability
analysis ensures that this work will be a frequently con-
sulted reference for practicing engineers. The wealth of
worked examples and problem sets make this a suitable
textbook for senior and graduate students in soil mechanics
and geotechnical engineering.

(ASCE Press, 2014)

LEAME
Software and
's Manual
Leitality

LEAME Software and User's
Manual

Analyzing Slope Stability by the
Limit Equilibrium Method

Yang H. Huang

LEAME Software and User’s Manual:
Analyzing Slope Stability by the
Limit Equilibrium Method provides a PC-based software
program for performing slope stability analyses, along with
supporting documentation. LEAME (limit equilibrium analy-
sis of multilayered earthworks) is the most recent version
of software, previously known as REAME (rotational equilib-
rium analysis in multilayered embankments). Developed by
Yang H. Huang at the University of Kentucky and thor-
oughly tested in both engineering firms and classrooms,
LEAME determines the factors of safety for both two- and
three-dimensional slopes and contains many new features
not available elsewhere to solve practical problems in slope
stability.

The software is accompanied by a PDF user’s manual with
detailed instructions for installing and operating LEAME. The
manual explains the input parameters in each data entry
form. It also describes the features available for two- and
three-dimensional analysis, illustrated with sample prob-
lems and worked examples. Data files for the examples are
also included. The application of LEAME to problems of spoil
and waste disposal in surface mining is covered in detail,
including worked examples.

The software and user’s manual are offered in conjunction
with a companion volume, Slope Stability Analysis by the
Limit Equilibrium Method: Fundamentals and Methods,
which presents principles and methods for using the limit
equilibrium method in analyzing slopes. In combination, the
book, software, and user’'s manual provide practicing engi-
neers, engineering professors, and students with a com-
plete set of tools for understanding and analyzing chal-
lenges in slope stability.

The LEAME software can be used on any PC with Windows
95 or higher. It is not available for other operating systems.
Software is supplied under a license that restricts usage to
a single computer. Multi-user/multisite licenses are avail-
able by inquiring at ascelibrary@asce.org or calling 1-800-
548-2723.

(ASCE Press, 2014)

TA NEA THZ EEEE’'M - Ap. 64 — MAIOZ 2014

Hydraulic Fracturing in Earth-

|
i Hydraulic
i rock Fill Dam

Fracturing
in Earth-roe
Dams ' Jun-Jie Wang

Presents a systematic and compre-
hensive study of hydraulic fractur-
ing, original in its concentration of
core soil problems

There have been a number of well-studied cases in which
dams have failed or been damaged by concentrated leaks
for no apparent cause. In some of these experiences, inves-
tigators concluded that differential settlement cracks were
the probable causes, even though no cracks were seen on
the surface. In these examples, it was not determined
whether the crack was open before the reservoir filled or
whether it might have opened afterward. In several un-
solved problems on the safety of the earth-rock fill dam,
the problem of hydraulic fracture in the soil core of the
earth-rock fill dam is one that is widely paid attention by
designers and researchers. Hydraulic fracturing is generally
considered as a key cause which may induce the leakage of
the dam during first filling.

In this extensive book, a new numerical simulate method is
suggested. The method is based on the conventional two-
dimensional finite element technique, and the theoretical
formulations to calculate energy release rate using virtual
crack extension method. The influence factors on conver-
gence of calculated J integral are investigated. The accu-
racy of the calculated J integral is verified by analysing the
three typical problems in Fracture Mechanics, in which
propagation of crack may follow mode I, mode II and mixed
mode I-II respectively. Using the new numerical method,
the factors affecting the occurrence of hydraulic fracturing
in the earth-rock fill dam are investigated. The investigating
results indicate that increasing any of the Young’s modulus,
the Poisson’s ratio and the density of the core soil is helpful
to reduce the likelihood of the occurrence of hydraulic frac-
turing. The likelihood of the occurrence of hydraulic fractur-
ing increases with increasing the water level or the crack
depth. The lower part of the dam core is the zone in which
the phenomenon of hydraulic fracturing may be induced
easily. As an example to analyse the ability of earth-rock fill
dam to resist hydraulic fracturing, the Nuozhadu Dam lo-
cated in Western China is analysed.

e Presents a systematic and comprehensive study of hy-
draulic fracturing, original in its concentration of core soil
problems

e Focuses on the problem of hydraulic fracturing in earth-
rock fill dams from three aspects; conditions and mecha-
nisms of hydraulic fracturing, criterion of hydraulic frac-
turing, and numerical method on hydraulic fracturing

e Examines advanced laboratory soil testing, application of
numerical methods and field testing/monitoring, all
needed for a better understanding of hydraulic fracturing
in earth/rock fill dams

e Provides an essential reference in an area of scarce re-
search in this field, and the need in high earth dam con-
struction in developing countries is pressing

Ideal for researchers in Hydraulic and Geotechnical Engi-
neering Fields; Students on Masters or PhD courses; as well
as Designers and Constructors in Hydraulic and Geotechni-
cal Engineering Fields.

(WILEY, April 2014)
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From Soil Behavior
Fundamentals to Innovations
in Geotechnical Engineering

From Soil Behavior Fundamen-
tals to Innovations in Geotech-
nical Engineering

Honoring Roy E. Olson

M. Iskander, J. Garlanger and M.
H. Hussein, Editors

Geotechnical Special Publications (GSP) GSP 233
Sponsored by the Geo-Institute of ASCE.

From Soil Behavior Fundamentals to Innovations in Geo-
technical Engineering, GSP 233,honors the technical contri-
bution of Roy Olson, Ph.D., P.E., NAE, Distinguished Mem-
ber ASCE. This Geotechnical Special Publication contains a
total of 51 papers, 21 authored or co-authored by Prof.
Olson along with 30 peer-reviewed contemporary, invited
or submitted papers. Olson's early work dealt with clay be-
havior, consolidation analyses, and compaction of unsatu-
rated soils. His later work focused on applications of soil
behavior in foundation and forensic engineering including
axial capacity of piles in sand and clay, pull out capacity of
suction caisson foundations, and failures of excavations and
bulkhead structures.

Contemporary innovations discussed in papers contributed
to this volume include developments in consolidation analy-
ses, modeling of shear strength, measurements of perme-
ability, and interpretation of in-situ tests. Lessons learned
from failures along with recent developments in foundation
engineering such as characterization of energy piles, calcu-
lation of settlement from dynamic soil properties, develop-
ments in finite element modeling of foundations, mecha-
nism of failure of jacked piles, mitigation of piling noise,
and field load tests on a variety of foundations are also in-
cluded.

From Soil Behavior Fundamentals to Innovations in Geo-
technical Engineering contains practical and technical in-
formation on soil behavior fundamentals and current
appplications in geotechnical engineering that will be of
interest to educators, researchers, and practicing geotech-
nical engineers.

(ASCE Press, 2014)

Climatic Effects on
Pavement and
Geotechnical
Infrastructure

'.f.-.r-"".

Climatic Effects on Pavement
and Geotechnical Infrastructure

Edited by Liu, 1., Li, P., Zhang, X.
and Huang, B.

Proceedings of the 2013 Interna-
tional Symposium on Climatic Ef-
fects on Pavement and Geotechnical
Infrastructure, held in Fairbanks, Alaska, August 4-7, 2013.
Organized by Univer-sity of Alaska (U.S.), Tongji University
(China), Harbin In-stitute of Technology (China), Chang'An
University (China), International Association of Chinese
Infrastructure Profes-sionals (IACIP), University of Tennes-
see (U.S.), and the Construction Institute of the American
Society of Civil Engineers.

This collection contains 22 peer-reviewed papers that ad-
dress the impact of various climatic factors such as freeze
and thaw, wet and dry cycle, rainfall, and flooding on de-
signing, building, preserving, and maintaining transporta-
tion infrastructure.

Topics include:

e international perspectives on climatic effects
e preservation, maintenance, and operations
e infrastructure materials and performance
e analysis and evaluation methods

This proceedings will be invaluable to professionals in
pavement and geotechnical engineering including profes-
sors, students, design engineers, and contractors.

(ASCE, 2014)

Core Principles of Soll Mechanics

Core Principles of Soil Mechanics
- An ICE Textbook

Sanjay Kumar Shukla

Core Principles of Soil Mechan-
ics presents an overview of the fun-
damentals of soil mechanics, draw-
ing on optimum texts and including
numerous illustrations and worked examples. Covers the
essential topics of geological, basic, thermal and electrical
characteristics; classification; stresses; fluid flow; consoli-
dation; compressibility and shear strength.

(ICE, May 2014)

~ Sound
seotechnica

Sound Geotechnical Research to
Practice

Honoring Honoring Robert D. Holtz II

A. W. Stuedlein and B. R.
Christopher (editors)

Geotechnical Special Publications (GSP) GSP 230

Sound Geotechnical Research to Practice, GSP 230, honors
Robert D. Holtz II, Ph.D., P.E., D. GE, Dist.M.ASCE, for his
contributions to the geotechnical engineering profession in
the areas of soft ground construction, reinforced soils, and
fundamental soil behavior. In addition, Dr. Holtz has
furthered education in engineering nationally and interna-
tionally and has made a significant impact building
connections between industry and the academic community
in the Puget Sound region of Washington.

This collection contains 39 papers that concentrate on ap-
plied geotechnical engineering research and practice in geo-
synthetics, laboratory testing, ground improvement, and
reinforced soil walls, slopes, and embankments. Seventeen
papers are reprints of works authored or co-authored by
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Dr. Holtz, and 22 invited papers were contributed by col-
leagues from around the world.

Sound Geotechnical Research to Practice contains technical
and practical information on soil behavior that will be of
interest to educators, researchers, practicing geotechnical
engineers, and contractors.

(ASCE Press, 2013)
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HAEKTPONIKA
NMEPIOAIKA

International Society for Soil Mechanics and
Geotechnical Engineering

ISSMGE Bulletin

Volume 8, Issue 1
February 2014

http://www.issmge.org/attachments/article/648/1S
SMGE BULLETIN VoIl8 Nol Feb2014.pdf

KukAo@opnoe 1o TeUxog 1 Tou 8% Topou Tou ISSMGE Bulle-
tin (®eBpouapiou 2014) pe Ta NApakATw NePIEXOMEVA:

e TC203 Chairman Message

e  Report to ISSMGE Foundation

. NEWS ON RECENT CONFERENCES
e 2nd Geotec Hanoi
e IC of FEIIC, Saudi Arabia

e OTHERS

SEAGS Journal

From ICE Publishing

Event Diary

Corporate Associates

Foundation Donors

ISSMGE'’s International

Journal of Geoengineering Case Histories

] ISSMGE

ISSMGE Bulletin

Volume 8, Issue 2
April 2014

http:/ /www.issmge.org/attachments/article/652/1IS
SMGE BULLETIN 2014 April%20(5).pdf

KukAogpopnaoe To Teuxog 2 Tou 8% Topou Tou ISSMGE Bulle-
tin (AnpiAiou 2014) pe Ta NapakdTw NEPIEXOUEVA:

e Message TC 101 Chair

e New President of FedIGS

e Technical Article - 1 : Advanced Geomechanical Test-
ing for Two Large Tunnelling Projects in Heavily
Squeezing Conditions

e  Technical Article - 2 : Railway Crossing the Bosphorus
Strait —Realizing the 150-Year Turkish Dream of Con-
necting Asia and Europe

e Technical Article - 3 : Taoyuan International Airport
Link Project in Taiwan

. NEWS ON RECENT CONFERENCES
. Budapest, 2014
e Belarus, 2013
. Member News

e  REPORT ON ISSMGE FOUNDATION
. Geo-Congress, 2014

e OTHERS
. Event Diary
. Corporate Associates

e  Foundation Donors

3 O

i e L B

Societd Intemazionale & Meccanica delle Rocce

www.isrm.net
The 2013 ISEM Year, the ISRM Board and Council meetings,
SINOROCK2013, EVROCK2013, EUROCK Field Trip,
ISRM Vice-Presidents’ regional reports and
overview of ISRM Commissions’ progress

a 1 e RN B B 1
cteities of Be 3 FSRM Presidens-Elect 2015-2018
Secretary deeral's Riepart, D¢ Eda Do

1SRN Informateon. Vice Presigents”
and Technical Civersight Commitiee reports

Vidsme 16, December 2013 Sew Table of Contents on Page 5

ISRM News Journal, Volume 16 - December 2013

The December 2013 issue of the ISRM News Journal is now
available. It includes the ISRM activities in 2013, the Board
and Council meetings, reports on the 2013 ISRM Field Trip
and on the Eurock 2013 and Sinorock 2013 Conferences, a
bio of the President-Elect 2015-2019 Dr Eda Quadros, a
report of the Technical Oversight Committee on the work
done by the Commissions, information on the publication of
the "Orange Book" with the Suggested Methods 2007-2014,
announcements of futures events, reports of the Vice Presi-
dents and many other articles of interest for the rock me-
chanics fraternity.

The ISRM News Journal is distributed to all members in
electronic version. We still print a few copies of the News
Journal, which are available at our sponsored symposia.

Click here to read it directly on our website or download it:
http://www.isrm.net/gca/?id=206

@ International Society for Rock Mechanics

No. 25 - March 2014
http://www.isrm.net/adm/newsletter/ver html.ph
?id newsletter=95&ver=1

KukAo@opnoe To Teuxog 25 / MapTiog 2014 Tou Newsletter
TnG International Society for Rock Mechanics. Mepiexdueva:

Welcome to EUROCK 2014 in Vigo, Spain
ARMS8 - 2014 ISRM International Symposium, Sap-
poro, Japan, October 2014

e Online Lecture by Dr John Read, 10 April 2014, at
9:00am GMT

e Reservoir Geomechanics: a free online course by Mark
Zoback, April to June 2014

e 13th International ISRM Congress, May 2015, Mont-
real: submit your abstract until 1 May 2014

e Volume 16 - December 2013 of the ISRM News Journal
is now online
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Access to the Digital Library with OnePetro
ISRM sponsored meetings
ISRM Specialised Conference on Soft Rocks, Beijing

1st International Conference on Applied Empirical De-
sign Methods in Mining, Lima, Peru

e VI Brazilian Rock Mechanics Symposium, September
2013

ISRM training course held in Hanoi, Vietham
ISRM Vice President Ivan Vrkljan visited Hungary

Professor Jean-Louis Briaud elected President of the
Federation of International Geo-engineering Societies

e Inducing rockfalls in Norway - by helicopter

(C- 4R -0)

w E
-
www.geoengineer.org

KukAho@opnoav Ta Teuxn #108, #109 #110 kar #111 Tou
Newsletter Tou Geoengineer.org (Iavoudpiog, ®eBpoud-
ploG-MapTiog, AnpiAiog kal Maiog 2014 avTioToixa) HE MOA-
AEG XPNOIMES MANPOYPOPIEG yia OAa Ta BEpaTa TNG yewUnxa-
VIKNG. YnevBupileTar oTI To Newsletter ekdidertal and Tov
ouvadeA-@o kal pEAOG TnGg EEEEMM  AnunATpn Z€kko
(secretariat@geoengineer.org).

(C- 4R -0)

INTERNATIONAL TUNNELLING AND
UNDERGROUND SPACE ASSOCIATION
ita@news n°53
www.ita-aites.org

KukAho@opnoe To Teuxoc No. 53 - MdapTiog 2014 Twv
ita@news Tng International Tunnelling Association pe Ta na-
PAKATW NEPIEXOMEVA:

Message from Soren Degn Eskesen, ITA President

WTC 2014 Open Session

Latest news on WTC 2014

Photo Contest- deadline 30th March

News from Australia

Meeting between ITA and TAI

Workshop on Segmental Lining - New Dehli

Workshop on Sprayed Concrete in Underground Struc-

tures - New Delhi.

e 15th Australasian Tunnelling Conference, 17th - 19th
September 2014

. 2nd Eastern European Tunnelling Conference (EETC

2014)
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e  Fourth Mexican Congress on Tunnels and Underground
Works from 8th to 10th October 2014, Mexico

e 12™ International Conference Underground Infrastruc-
ture of Urban Areas, 22-23th October 2014, Poland

O3 D

ITACET

Foundation

|Foundation for Education and Training on
{Tunnelling and Underground Space Use

http://www.itacet.org/Newsletter/18 2014/index.
hp

KukAogpopnoe To Teuxog No. 18 (AnpiAiog 2014) Tou ITACET
Foundation pe Ta napakaTtw nepiexdpeva:

President’s address
Editorial Felix Amberg

A word from Robert Galler new Chairman of the ITA-
CET Committee

ITA endorsed Master: Scholarship
Next events in preparation
Training session in Hanoi
Training session in Sanghai

O3 D

IGS NIBWS i8s

tt :/ /origin.library.constantcontact.com/download
et/file/1111082143825-112/2014-03-igs-news-

a8.pdf

KukAogpopnaoe 1o Teuxog 1, Volume 30 Twv IGS News. Me-
Ta&U Twv BeudaTwyv nepiAapBavovral:

e President’s Corner: The IGS Elections

e General Information for IGS Members
¢ Announcement of Candidates for: IGS Council,

President & Vice President — 2014 to 2018 Term

Candidate for the IGS President

Candidate for the IGS Vice-President

Candidates for the IGS Council

IGS Council Meeting Report for IGS News

Jean-Louis Briaud - Elected President of the Federation

of International Geoengineering Societies (FedIGS)

e Announcing the “International Geosynthetics Photo
Contest 2014"

e Feedback on Young IGS Members Operational Com-
mitee
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¢ News from the Technical Committees of IGS
e Announcements of Conferences of IGS
e 10th International Conference on Geosynthetics -
10ICG Berlin, Germany, 21 - 25 September 2014
e Announcements of Conferences under the Auspices of
IGS
e 7th International Congress on Environmental Geotech-
nics
e News from the IGS Chapters and the Membership
Honduran Chapter of the IGS
Vietnam Chapter of IGS (VCIGS)
First National Conference on Geosynthetics in Honduras
14th Portuguese Congress on Geotechnics
Short Report of Chinese 1GS-Chapter’s Seminar
International Conference on Advances in Civil Engineer-
ing for Sustainable Development
e List of IGS Chapters
e Official Journals of the IGS
e Geosynthetics International
e Geotextiles & Geomembranes
e Corporate Membership
e Case studies - use the chance!
e Case Study: New Drainage System for Tailings Storage
Facility
e Case Study: Soil Reinforcement at Cherry Island Land-
fill
e Case Study: Closure & Capping of Industrial Sludge
Pond at Vishakapatnam, Andhra Pradesh
e Case Study: Terramesh® Buttress Structure
e Corporate Members of the IGS
e Corporate Profile - GSE Environmental
IGS News Publisher, Editor and Chapter
Correspondents
IGS Council
IGS Officers
IGS Membership Application
Calendar of Events

O3 D

GEOSYNTHETICS

fae
thomas telfoed

Ve - |4

Geosynthetics International
www.thomastelford.com/journals

KukAogpopnaoav Ta Teuxn ap. 1 kar 2 Tou 21% TdpoU (De-
Bpouapiou kai Anpidiou 2014) Tou nepiodikol Geosynthet-
ics International pe Ta akdAouBa nepiexoueva:

Volume: 21, Issue: 1

Brittle rupture of an aged HPDE geomembrane at local
gravel indentations under simulated field conditions; F.B.
Abdelaal; R.K. Rowe; R.W.I. Brachman

Laboratory characterisation of optimised geocomposites for
asphalt pavement reinforcement; E. Pasquini; M. Bocci; F.
Canestrari

Geosynthetic reinforcement of a granular load transfer plat-
form above rigid inclusions: comparison between centri-
fuge testing and analytical modelling; Matthieu Blanc; Luc
Thorel; Romain Girout; Marcio Almeida

An analytical method for calculating the natural frequency
of reinforced retaining walls with soil-structure interaction
effect; O. Abbasi; A. Ghanbari; S.A.A. Hosseini

Effects of blown film process on initial properties of HPDE
geomembranes of different thicknesses; A.M.R. Ewais; R.K.
Rowe

Creep behaviour of sand—-geomembrane interfaces; H. Liu;
J. Martinez

Volume: 21, Issue: 2

Effects of EPS bead inclusions on stress-strain behaviour of
sand; A. Edingliler; A.T. Ozer

Model tests on single and groups of stone columns with
different geosynthetic reinforcement arrangement; K. Ali;
J.T. Shahu; K.G. Sharma

Cationic starch flocculants as an alternative to synthetic
polymers in geotextile tube dewatering; M.M. Khachan; S.
K. Bhatia; R.A. Bader; D. Cetin; B.V. Ramarao

Diffusion of phenolic compounds through polyethylene
films; M. Mendes; N. Touze-Foltz; M.dG. Gardoni; L. Mazé-
as

Overview of performance compatibility issues of GCLs with
respect to leachates of extreme chemistry; A. Bouazza;
W.P. Gates

Please find the download of the articles at:
http://www.icevirtuallibrary.com/content/issue/gein/21/1
http://www.icevirtuallibrary.com/content/issue/gein/21/2
For the IGS members to have FREE access to the papers
they MUST log in through the IGS website.

3
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Geotextiles & Geomembranes
www.geosyntheticssociety.org/journals.htm

KukAho@opnoav Ta Teuxn ap. 1 kai 2 Tou 42° TOpou (de-
Bpouapiou kal AnpiAiou 2014) Tou nepiodikou Geotextiles
& Geomembranes ps Ta akoAouBa nepiexdueva:

Volume: 42, Issue: 1
Probabilistic design of ground improvement by vertical

drains for soil of spatially variable coefficient of consolida-
tion; Md. Wasiul Bari, Mohamed A. Shahin
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Improving piping resistance using randomly distributed
fibers; A.R. Estabragh, K. Soltannajad, A.A. Javadi

Repeated loading of soil containing granulated rubber and
multiple geocell layers; S.N. Moghaddas Tafreshi, O. Khalaj,
A.R. Dawson

Measured and simulated results of a Kenaf Limited Life
Geosynthetics (LLGs) reinforced test embankment on soft
clay; S. Chaiyaput, D.T. Bergado, S. Artidteang

Interface shear characteristics of jute/polypropylene hybrid
nonwoven geotextiles and sand using large size direct shear
test; M.M.A. Sayeed, B. Janaki Ramaiah, Amit Rawal

Effects of prestressing the reinforcement on the behavior of
reinforced granular beds overlying weak soil; Ramaiah Shi-
vashankar, Jayamohan Jayaraj

Effects of the climatic conditions of the southeastern Brazil
on degradation the fibers of coir-geotextile: Evaluation of
mechanical and structural properties; Andréa Rodrigues
Marques, Patricia Santiago de Oliveira Patricio, Fabio Soares
dos Santos, Monisa Lopes Monteiro, Denise de Carvalho
Urashima, Conrado de Souza Rodrigues

Several approaches for the design of reinforced bases on
karst areas; A. Ponomaryov, D. Zolotozubov

Experimental study on vibration reduction by using soil-
bags; Si-Hong Liu, Jun-Jun Gao, Yan-Qiao Wang, Li-Ping
Weng

Volume: 42, Issue: 2

Post-construction performance of a two-tiered geogrid rein-
forced soil wall backfilled with soil-rock mixture; Guang-
Qing Yang, Huabei Liu, Yi-Tao Zhou, Bao-Lin Xiong

On the determination of the chemical reduction factor for
PET geogrids; Werner W. Mller

Degradation behaviour of HDPE geomembranes with high
and low initial high-pressure oxidative induction time;
A.M.R. Ewais, R. Kerry Rowe, John Scheirs

Field monitoring and analyses of the response of a block-
faced geogrid wall using fine-grained tropical soils; Mario
Riccio, Mauricio Ehrlich, Daniel Dias

Influence of matric suction on geotextile reinforcement-
marginal soil interface strength; Danial Esmaili, Kianoosh
Hatami, Gerald A. Miller

A simplified model to analyze the reinforced piled embank-
ments; Yan Zhuang, Kang Yu Wang, Han Long Liu

A new method for remediation of sandy slopes susceptible
to seepage flow using EPS-block geofoam; A. Tolga Ozer,
Onur Akay, Garey A. Fox, Steven F. Bartlett, David Arellano

Visualization of load transfer behaviour between geogrid
and sand using PFC2D; Zhijie Wang, Felix Jacobs, Martin
Ziegler

Please find the download of the articles at:
http://www.sciencedirect.com/science/journal/02661144
For IGS members to have FREE access to the G&G journal
articles they MUST log in through the IGS website.
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EKTEAEZTIKH ENITPONH EEEENM (2012 - 2015)

Mpoedpog : Xpnotog TEATSANIPOS, Ap. MoAITIKOG Mnxavikdg, MANTAIA SYMBOYAOI MHXANIKOI E.M.E.
president@hssmge.gr, editor@hssmge.gr, ctsatsanifos@pangaea.gr

A’ AVTINpoedpog : Mavayiwtng BETTAZ, MoAITIkOG Mnxavikog, OMIAOZ TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

B’ AvTinpoedpog : MixaAng NMAXAKHZ, MoAITIKOG Mnxavikog
mpax46@otenet.gr

levikog Mpappareag : Mapiva MANTAZIAOQY, Ap. MoAimikdg Mnxavikdg, AvanAnpwTpia Kaényntpia E.M.M.
secretary@hssmge.gr, mpanta@central.ntua.gr

Tapiag : Mwpyog NTOYAHZ, MoAITIkoG Mnxavikog, EAAOOMHXANIKH A.E.- TEQTEXNIKES MEAETEZ A.E.

gdoulis@edafomichaniki.gr

'Epopog : Mwpyog MMNEAOKAZ, Ap. MoAITikdg Mnxavikdg, Kévrpo Aopikwv Epeuvmv kai Mpotunwv AEH
gbelokas@gmail.com, gbelokas@central.ntua.gr

MéEAN : Avdpéag ANAITNQETOMOYAOZ, Ap. MoAITIKOG Mnxavikog, OudTIog Kabnyntng EMMN
aanagn@central.ntua.grn

MavwAng BOYZAPAZ, MoAITIKOG MNxavikog
e.vouzaras@gmail.com

MixaAng KABBAAAZ, Ap. MoAITKOG Mnxavikog, AvanAnpwTtnc Kadnyntng EMM
kavvadas@central.ntua.gr

AvanAnpwparika
MEAR : Xprotog ANATNQSTOMOYAOS, Ap. MoAITikog Mnxavikdg, Kadnyntng MoAuTexvikng ZxoAng AMO
anag@civil.auth.gr, canagnostopoulos778@gmail.com

Znupog KABOYNIAHZ, Ap. MoAITikog Mnxavikdg, EAA®OS SYMBOYAOI MHXANIKOI A.E.
scavounidis@edafos.gr

AnunTpng KOYMOYAOZ, Ap. MoAITikog Mnxavikdg, KASTQP E.M.E.
coumoulos@castorltd.gr

MixdAng MMAPAANHZ, MoAITikdg Mnxavikdg, EAA®OS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

EEEEIM

Topéag FrEWTEXVIKAG TnA. 210.7723434

2XOAH MOAITIKQN MHXANIKQN Tor. 210.7723428

EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTtexveiounoAn Zwypagpou geotech@central.ntua.gr

15780 ZQrPA®OY IotooeAida www.hssmge.org (und KaTaokeun)

«TA NEA THX EEEEMM» Ekd0TNG: XproTog Toatoavipog, TnA. 210.6929484, ToT. 210.6928137, nA-31. pangaea@otenet.gr,
ctsatsanifos@pangaea.gr, editor@hssmge.gr

«TA NEA THZ EEEEMM» «avapT@vTal» Kal oTnv 1oTooeAida www.hssmge.gr
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